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Des ription 

The invention relates to a group of aminoheterocyclic derivatives, or pharmaceutically-acceptable salts thereof, 
which poss ss antithrombotic and anticoagulant properties and ar accordingly useful in m thods of treatm nt of th 

5 human or animal body. The inv ntlonalsor lat stoproc ss s for the preparation of said aminoheterocyclic derivatives, 
to pharmaceutical compositions containing th m and to their use in the manufacture of m dicaments for use in th 
production of an antithrombotic or anticoagulant effect. 

The antithrombotic and anticoagulant effect produced by the compounds of the invention is believed to be attrib- 
utable to their strong inhibitory effect against the activated coagulation protease known as Factor Xa. Factor Xa is one 

to of a cascade of proteases involved in the complex process of blood coagulation. The protease known as thrombin is 
the final protease in the cascade and Factor Xa is the preceding protease which cleaves prothrombin to generate 
thrombin. 

Certain compounds are known to possess Factor Xa inhibitory properties and the field has been reviewed by R. 
B. Wallis. Current Opinion in Therapeutic Patents, 1993, 1173-1179. Thus it is known that two proteins, one known as 
is antistatin and the other known as tick anticoagulant protein (TAP), are specific Factor Xa inhibitors which possess 
antithrombotic properties in various animal models of thrombotic disease. 

It is also known that certain non-peptidic compounds possess Factor Xa inhibitory properties. Of the low molecular 
weight inhibitors mentioned in the review by R.B. Wallis, all possessed a strongly basic group such as an amidinophenyl 
or amidinonaphthyl group. 

20 it is the object of the present invention to provide a new class of agent which lacks the amidino group previously 

believed to be an essential feature for a Factor Xa inhibitor. 

We have now found that certain amino-substituted heterocyclic derivatives possess Factor Xa inhibitory activity. 
Many of the compounds of the present invention also possess the advantage of being selective Factor Xa inhibitors, 
that is the enzyme Factor Xa is inhibited strongly at concentrations of test compound which do not inhibit or which 

2S inhibit to a lesser extent the enzyme thrombin which is also a member of the blood coagulation enzymatic cascade. 

The compounds of the present invention possess activity in the treatment or prevention of a variety of medical 
disorders where anticoagulant therapy is indicated, for example in the treatment or prevention of thrombotic conditions 
such as coronary artery and cerebrovascular disease. Further examples of such medical disorders include various 
cardiovascular and cerebrovascular conditions such as myocardial infarction, the formation of atherosclerotic plaques, 

30 venous or arterial thrombosis, coagulation syndromes, vascular injury including reocclusion and restenosis following 
angioplasty and coronary artery bypass surgery, thrombus formation after the application of blood vessel operative 
techniques, the introduction of artificial heart valves or on the recirculation of blood, cerebral infarction, cerebral throm- 
bosis, stroke, cerebral embolism, pulmonary embolism, ischaemia and angina (including unstable angina). 

The compounds of the invention are also useful as inhibitors of blood coagulation in an ex-vivo situation such as, 

35 for example, the storage of whole blood or other biological samples suspected to contain Factor Xa and in which 
coagulation is detrimental. 

According to one aspect of the invention there is provided an aminoheterocyclic derivative of the formula I (set out 
hereinafter) wherein 

40 G 1 is CH or N; 

G 2 is CH or N; 
G 3 is CH or N; 
m is 1 or 2; 

R 1 is hydrogen, amino, halogeno, cyano, (1-4C)alkyl or (1-4C)alkoxy; 
45 M 1 is a group of the formula 

NR 2 -L 1 -T 1 R 3 

so in which R 2 and R 3 together form a (1 -4C)alkylene group, 

L 1 is (1-4C)alkylene, 
and 

T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L 1 and the ring formed when R 2 and R 3 are linked optionally bears a 
55 (1-4C)alkylsubstituent; 

A is a direct link to the carbonyl group, or A is (1-4C)alkylene; 
M 2 is a group of the formula 



2 
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(T 2 R 4 ) f -L 2 -T 3 R S 

in which r is 0 or 1 , 
T 2 is CH or N, 
T 3 is CH or N, 

R 4 is hydrogen or (1-4C)alkyl, R 5 is hydrog n or (1-4C)alkyl, or R 4 and R* together form a (1-4C)a1kylene, meth- 
ylenecarbonyl or carbonylmethylene group, or R 4 is a (2-3C)aikylene group which is linked to a methylene group 
within L 2 forming a 5- or 6-membered ring involving R 4 and T 2 , or R 5 is a (2-3C)alkylene group which is linked to 
a methylene group within L 2 forming a 5- or 6-membered ring involving R 5 and T 3 , 

L 2 is (1-4C)alkylene, (3-6C)cyctoalkane-1,2-diyl, (1-3C)alkylene-carbonyl or phenylene, and, when r is 1, L 2 may 
also be carbonyl-(l-3C)alkylene, and wherein 1 or 2 methylene groups within L 2 and the rings formed when R 4 and 
R 5 , R 4 and L 2 or R 5 and L 2 are linked optionally bears a substituent selected from the group consisting of oxo, 
carboxy, (1 -4C)alkoxycarbonyl, carbamoyl, N-(1 ^CJalkylcarbamoyl, N,N-di-(1 -4C)alkylcarbamoyl, pyrrolidin-1 -yl- 
carbonyl, piperidinocarbonyl, morpholinocarbonyl, piperazin-1 -ylcarbonyl, 4-(1 -4C)alkylpiperazin-1 -ylcarbonyl, N- 
phenylcarbamoyl, N-(1-4C)alkyl-N-phenylcarbamoyl, N-[phenyl-(1-3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-[phenyl- 
(1 -3C)alkyl]carbamoyl. N-[hydroxy-(2-3C)alkyl]carbamoyl, N-(1 -4C)alkyl-N-[hydroxy-(2-3C)alkyl]carbamoyl, N-[ 
(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl, N-(1 -4C)alkyl-N-[(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl, N-[carboxy-(1 -3C) 
alkyl]carbamoyl, N-(1 -4C)alkyl-N-[carboxy-(1 -3C)alkyl]carbamoyl, N-[carboxy-(1 -3C)alkyl]-N-[hydroxy-(2-3C) 
alkyl]carbamoyl, N-[carboxy-(1 -3C)alkyl]-N-[(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl, N-[(1 -4C)alkoxycarbonyl-(1 -3C) 
alkyl]carbamoyl, N-(1 -4C)alkyl-N-[(1 -4C)alkoxycarbonyl-(1 -3C)alkyl]carbamoyl, N-[(1 -4C)alkoxycarbonyl-(1 -3C) 
alkyl]-N-[hydroxy-(2-3C)alkyl]carbamoyl, N-[(1 -4C)alkoxycarbonyl-(1 -3C)alkyl]-N-[(1 -4C)alkoxy-(2-3C)aikyi]car- 
bamoyl, (1-4C)alkyl, carboxy-(1-4C)alkyl, (l-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-(1-4C)alkyl, N-(1-4C) 
alkylcarbamoyl-(1 -4C)alkyl. N,N-di-(1 -4C)alkylcarbamoyl-(1 -4C)alkyl, pyrrolidin-1 -ylcarbonyl-(1 -4C)alkyl, piperid- 
inocarbonyl-(1 -4C)alkyl, morpholinocarbonyl-(1 -4C)alkyl, piperazin-1 -ylcarbony!-(1 -4C)aikyl, 4-(1 -4C)alkylpiper- 
azin-1 -ylcarbonyl-(1 -4C)alkyl, N-phenylcarbamoyl-(1 -4C)alkyl, N-[phenyl-(1 -3C)alkyl]carbamoyl-(1 -4C)alkyl, hy- 
droxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl and phenyl-(1-4C)alkyl, 

and wherein any heterocyclic group in said substituent optionally bears 1 or 2 substituents selected from the group 
consisting of <1-4C)alkyl, (1-4C)alkoxy, carboxy, (1 -4C)alkoxycarbonyl, carbamoyl, N-(1 -4C)alkylcarbamoyl and 
N,N-di-(1 -4C)alkylcarbamoyl, and wherein any phenyl or phenylene group in ^optionally bears 1 or 2 substituents 
selected from the group consisting of halogeno, trifluorom ethyl, (1 -4C)alkyl and (1-4C)alkoxy; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 



in which s is 0 or 1 , 

R* is hydrogen or (1-4C)alkyl, or R 5 and R 6 together form a (1-4C)alkylene, methylenecarbonyl or carbonylmeth- 
ylene group, or R 6 is a (2-3C)alkylene group which is linked to a methylene group within L 3 forming a 5- or 6-mem- 
bered ring involving NR 6 , 

L 3 is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl, carbonyl-(1-3C)alkyleneor phenylene, and, when s is 1, L 3 may 
also be (1 -3C)alkylene-carbonyl, 

and wherein 1 or 2 methylene groups within L 3 and the rings formed when R 5 and R 6 or R 6 and L 3 are linked 
optionally bears a substituent selected from the group consisting of oxo, carboxy, (1 -4C)alkoxycarbony I, carbamoyl, 
N-(1-4C)alkylcarbamoyl,N,N-di-(1-4C)alkylcarbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, morpholinocar- 
bonyl, piperazin-1 -ylcarbonyl, 4-(1-4C)alkylpiperazin-1 -ylcarbonyl, N-phenylcarbamoyl, N-(1-4C)alkyl- N-phenyl- 
carbamoyl, N-[phenyl-(1-3C)alkyl]carbamoyl. N-(l-4C)alkyl-N-[phenyl-(1-3C)alkyl]carbamoyl, (1-4C)alkyl, car- 
boxy-(1-4C)alkyl, (I^CJalkoxycarbonyl-O^CJalkyl, carbamoyl-(1 -4C)alkyl, N-(1-4C)alkylcarbamoyl-(1-4C)alkyl, 
N, N-di-(1 -4C)alkylcarbamoyl-( 1 -4C)alkyl, pyrrolidin-1 -ylcarbonyl-(1 -4C)alkyl, piperidinocarbonyl-(1 -4C)alkyl, mor- 
phoiinocarbonyl-{1 -4C)alkyl, piperazin-1 -ylcarbonyl-(1 -4C)alkyl, 4-(1 -4C)alkylpiperazin-1 -ylcarbonyl-(1 -4C)alkyl, 
N-phenylcarbamoyl-(1-4C)alkyl,N-[phenyl-(1-3C)alkyqcarbamoyl-(1-4C)alkyl. hydroxy-(1-4C)alkyl, (1-4C)alkoxy- 
(1-4C)alkyl and phenyl-(1-4C)alkyl, 

and wherein any heterocyclic group in said substituent optionally bears 1 or 2 substituents selected from the group 
consisting of (I^C)alkyl, (1-4C)a!koxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alky Icarbamoy I and 
N, N-di-(1 -4C)alkylcarbamoyl, and wherein any phenyl or phenylene group in M 3 optionally bears 1 or 2 substituents 
selected from th group consisting of halogeno, trifluoromethyl, (1 -4C)alkyl and (1 -4C)alkoxy; 
X is oxy, thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy, carbonylamino, N-(1-4C)alkylcarbonylamino, sulpho- 
nylamino, methylene, (1-4C)alkylmethylene or di-(1-4C)alkylmethylene, or, when T 3 is CH and M 3 is a direct link 
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to X, X may also be aminosulphonyl or oxycarbonyl; 

afs phenyl, naphthyl.ph nyl-(1-4C)allcyl, phenyl-(2-4C)alkenyl, pheny1-(2-4C)alkynyl, (5-7C)cycloalkyl or a hete- 
rocyclic moiety containing up to 4 h teroatomss I ctedfromth group consisting of nitrog n.oxyg n and sulphur, 
and Q optionally b ars 1, 2 or 3 substituents select d from th group consisting of hydroxy, ammo, halogeno, 
cyano trifluoromethyl, nitro, carboxy, carbamoyl, formyl, formimidoyl, formohydroximoyl. (1 -4C)alkoxycarbonyl 
(1-4C)alkyl (1-4C)alkoxy. N-(1-4C)alkylcarbamoyl, N.N-di-(1 -4C)alkylcarbamoyl, (1-4C)alkylamino. di-(l-4C) 
alkylamino,' (2-4C)alkanoylamino. (2-4C)alkanoyl, (2-4C)alkanoimidoyl, (2-4C)alkanohydroximoyl, phenyl heter- 
oaryl, phenoxy, phenylthio, phenylsulphinyl, phenylsulphonyl, heteroaryloxy, heteroarylthio, heteroarylsulphinyl, 
heteroarylsulphonyl, benzyl and benzoyl, . • 

and wherein said heteroaryl substituent or the heteroaryl group in a heteroaryloontaining substituent compnses 
a 5- or 6-membered monocyclic heteroaryl ring containing up to 3 heteroatoms selected from the group consisting 
of nitrogen, oxygen and sulphur, and wherein said phenyl, heteroaryl, phenoxy, phenylthio, phenylsulphinyl phe- 
nylsulphonyl, heteroaryloxy, heteroarylthio, heteroarylsulphinyl, heteroarylsulphonyl, benzyl or benzoyl substituent 
optionally bears 1 . 2, 3 or 4 substituents selected from the group consisting of halogeno. trifluoromethyl. cyano. 
Uifluoromethoxy. nitro. (1-4C)alkyl. (1-4C)alkoxy, hydroxy, amino, carboxy. carbamoyl. (1 ^^ a ' I?*^ 0 ? • 

and tetrazolyl; 

or a pharmaceutically-acceptable salt thereof. ^„ . Q choot 

The chemical formulae referred to herein by Roman numerals are set out for convenience on a separate sheet 
hereinafter. In this specification the term "alky!" includes both straight and branched chain aikyi groups but re.erences 
to individual alkyl groups such as "propyl- are specific for the straight chain version only. An analogous convention 

applies to other generic terms. 

It is to be understood that certain aminoheterocyclic derivatives of the present invention can exist in solvate as 
well as unsolvated forms such as, for example, hydrated forms. It is to be understood that the invention encompasses 
all such solvated forms which possess Factor Xa inhibitory activity. 

It is further to be understood that, insofar as certain of the compounds of the formula defined above may exist in 
optically active or racemic forms by virtue of one or more asymmetric carbon atoms, the invention encompasses any 
such optically active or racemic form which possesses Factor Xa inhibitory activity. The synthesis of optically active 
forms may be carried out by standard techniques of organic chemistry well known in the art, for example by synthesis 
from optically active starting materials or by resolution of a racemic form. 

According to a further aspect of the invention there is provided an aminoheterocycl.c derivative of the formula la 
wherein 

G 1 is CH or N; 
G 2 is CH or N; 
m is 1 or 2; 

Ft 1 is hydrogen, amino, halogeno. cyano, (l-4C)alkyl or (1 -4C)alkoxy; 
M 1 is a group of the formula 

NR 2 -L 1 -T 1 R 3 

in which R 2 and R 3 together form a (I^C)alkylene group, 
L 1 is (1-4C)alkylene, and 

Indw C herein N 1 or 2 methylene groups within U and the rings formed when R 2 and R 3 are linked optionally bears 
a (1 -4C)a!kyl substituent; 

A is a direct link to the carbonyl group, or A is (1-4C)alkylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R S 



in which r is 0 or 1 , 
T 2 is CH or N, 
T 3 is CH or N, 
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R 4 is hydrogen or (1-4C)alkyl, R 5 is hydrogen or (1 -4C)alkyl, or R 4 and R 5 together form a (1-4C)alkylene l meth- 
ylenecarbonyl or carbonylmethylen group, or R 4 is a (2-3C)alkylene group which is linked to a methylene group 
within L 2 forming a 5- or 6-m mbered ring involving R 4 and T 2 or R 5 is a (2-3C)alkylene group which is linked to 
a methylen group within L 2 forming a 5- or 6-memb r d ring involving R 5 and T 3 , 

L 2 is(1-4C)alkylen , (3-6C)cycloalkan -1,2-diyl, (1-3C)alkylene-carbonyl or phenylen , and, wh nris1,L 2 may 
also be carbonyl-(1 -3C)alkylene, 

and wherein 1 or 2 m thylene groups within L 2 and the rings formed wherv R 4 and R 5 , R 4 and L 2 or R 5 and L 2 are 
linked optionally bears a substituent selected from the group consisting of carboxy, (1-4C)alkoxycarbonyl, car- 
bamoyl, N-(1-4C)alkylcarbamoyl, N,N-di-(1 -4C)alkylcarbamoyl, pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, mor- 
pholinocarbonyl, piperazin-1 -ylcarbony I, 4-(1-4C)alkylpiperazin-1-ylcarbonyl, N-phenylcarbamoyl, N-(1 -4C)alkyl- 
N-phenyicarbamoyl, N-[phenyl-(1 -3C)alkyl]carbamoyl, N-(1 -4C)alkyl-N-[phenyl-(1 -3C)alkyl]carbamoyl, N-[hy- 
droxy-(2-3C)alkyQcarbamoyl, N-(1 -4C)alkyl-N-[hydroxy-(2-3C)alkyl]carbamoyl, N-[(1 -4C)alkoxy-(2-3C)alky1]car- 
bamoyl, N-(1 -4C)alkyl-N-[0 -4C)alkoxy-(2-3C)alkyl]carbamoyl, N-[carboxy-(1 -3C)alkyl]carbamoyl, N-(1 -4C)alkyl- 
N-[carboxy-(1 -3C)alkyl]carbamoyl, N-[carboxy-( 1 -3C)alkyl]-N-[hydroxy-(2-3C)alkyl]carbamoyl, N-[carboxy-(1 -3C) 
alkyl]-N-[(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl, N-[(1 -4C)alkoxycarbony!-(1 -3C)alkyl]carbamoyl, N-(1 -4C)alkyl-N-[ 
(1-4C)alkoxycarbonyl-(1 -3C)alkyl]carbamoyl, N-[(1 -4C)alkoxycarbonyl-(1 -3C)alkyl]-N-[hydroxy-(2-3C)alkyl]car- 
bamoyl, N-[(l-4C)alkoxycarbonyl-(1-^ (1-4C)alkyl, carboxy- 

(1-4C)alkyl, (1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-(1-4C)alkyl, N-(1-4C)alkylcarbamoyl-(1-4C)alkyl. N,N- 
di-(1 -4C)alkylcarbamoyl-(1 -4C)alkyl, pyrrolidin-1-ylcarbonyl-(1-4C)alkyl, piperidinocarbonyl-(1-4C)alkyl, mor- 
pholinocarbonyl-(1 -4C)alkyl, piperazin-1 -ylcarbonyl-(1 -4C)alkyl, 4-(1 -4C)alkylpiperazin-1 -ylcarbonyl-(1 -4C)alkyl, 
N-phenylcarbamoyl-(1-4C)alkyl,N4phenyl-(1-3C)alkyncarb^ hydroxy-(1-4C)alkyl, (l-4C)alkoxy- 

(1-4C)alkyl and phenyl-(1 -4C)alkyl, 

and wherein any heterocyclic group in said substituent optionally bears 1 or 2 substituents selected from the group 
consisting of (1-4C)alkyl, (1-4C)alkoxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl, N-(1 ^C)alkylcarbamoyl and 
N,N-di-(1 -4C)alkylcarbamoyl, and wherein any phenyl or phenylene group in M 2 optionally bears 1 or 2 substituents 
selected from the group consisting of halogeno, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) 8 

in which s is 0 or 1 , 

R6 is hydrogen or (1-4C)alkyl, or R 5 and R 6 together form a (1-4C)alkylene, methylenecarbonyl or carbonylmeth- 
ylene group, or R 6 is a (2-3C)alkylene group which is linked to a methylene group within L 3 forming a 5- or 6-mem- 
bered ring involving NR 6 , 

l_3 j s (i-4C)alkylene, (3-6C)cycloalkane-1 ,2-diyl, carbonyl-(1-3C)alkylene or phenylene, and, when s is 1 , L 3 may 
also be (1-3C)alkylene-carbonyl, 

and wherein 1 or 2 methylene groups within L 3 and the rings formed when R 5 and R 6 or R 6 and L 3 are linked 
optionally bears a substituent selected from the group consisting of carboxy, (1-4C)alkoxycarbonyl, carbamoyl, N- 
(1-4C)alkylcarbamoyl, N,N-di-(1 -4C)alkylcarbamoyl, pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, morpholinocarb- 
onyl, piperazin-1 -ylcarbonyl, 4-(1-4C)alkylpiperazin-1-ylcarbonyl, N-phenylcarbamoyl, N-(1-4C)alkyl-N-phenylcar- 
bamoyl, N-[phenyl-(1-3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-[phenyl-(1-3C)alkyl]carbamoyl, (1-4C)alkyl, carboxy- 
(1-4C)alkyl, (1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl- (1-4C)alky I, N-(1-4C)alkylcarbamoyl-(1-4C)alkyl, N, Ni- 
di- (1-4C)alkylcarbamoyl-(1-4C)alky I, pyrrolidin-1-ylcarbonyl-(1-4C)alkyl, piperidinocarbonyl-(1-4C)alkyl, mor- 
pholinocarbonyl-(1 -4C)alkyl, piperazin-1 -ylcarbonyl-(1 -4C)alkyl, 4-(1 -4C)alkylpiperazin-1 -ylcarbonyl-(1 -4C)alkyl, 
N-phenylcarbamoyl-(1 -4C)alkyl, N-[phenyl-(1 -3C)alkyl]carbamoyl-(1 -4C)alkyl, hydroxy-(1 -4C)alkyl, (1 -4C)alkoxy- 
(1-4C)alkyl and phenyl-(1-4C)alkyl, 

and wherein any heterocyclic group in said substituent optionally bears 1 or 2 substituents selected from the group 
consisting of (1-4C)alkyl, (1-4C)alkoxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl, N-(1 -4C)alkylcarbamoyl and 
N,N-di-(1 -4C)alkylcarbamoyl, and wherein any phenyl or phenylene group in M 3 optionally bears 1 or 2 substituents 
selected from the group consisting of halogeno, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; 
X is oxy, thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy, carbonylamino, N-(1-4C)alkylcarbonylamino, sulpho- 
nylamino, methylene, (1-4C)alkylmethylene or di-(1-4C)alkylmethylene, or, when T 3 is CH and M 3 is a direct link 
to X, X may also be aminosulphonyl or oxycarbonyl; and 

Q is phenyl, naphthyl, phenyl-(1 -4C)alkyl, phenyl-(2-4C)alkenyl, phenyl-(2-4C)alkynyl, (5-7C)cycloalkyl or a hete- 
rocyclic moiety containing up to 4 h teroatoms selected from the group consisting of nitrogen, oxygen and sulphur, 
and Q optionally bears 1, 2 or 3 substituents selected from the group consisting of hydroxy, amino, halogeno, 
cyano, trifluoromethyl, nitro, carboxy, carbamoyl, formyl, formimidoyl, formohydroximoyl, (1-4C)alkoxycarbonyl, 
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(l-4C)alkyl, (1-4C)alkoxy, N-(1-4C)alkylcarbamoyl, N,N-di-(1-4C)alky!caft>amoyl, (1-4C)alkylamino. di-(1-4C) 
alkylamino, (2-4C)alkanoylamino, (2~4C)alkanoyl, (2-4C)alkanoimidoyl, (2-4C)alkanohydroximoyl, phenyl, heter- 
oaryl, phenoxy, ph nylthio, phenylsulphinyl, ph nylsulphonyl, h t roaiyloxy, heteroarylthio, heteroarylsulphinyl. 
heteroarylsulphonyl, benzyl and benzoyl, 

and wherein said h t roaryl substituent or the heteroaryl group in a heteroaryl^ontaining substituent compnses 
a 5- or 6-membered monocyclic heteroaryl ring containing up to 3 heteroatoms selected from the group consisting 
of nitrogen, oxygen and sulphur, 

and wherein said phenyl, heteroaryl, phenoxy, phenylthio, phenylsulphinyl, phenylsulphonyl, heteroaryloxy, heter- 
oarylthio, heteroarylsulphinyl, heteroarylsulphonyl, benzyl or benzoyl substituent optionally bears 1 or 2 substitu- 
ents selected from the group consisting of halogeno, trifluoromethyl, (1-4C)a1kyl, (1-4C)alkoxy, hydroxy, amino, 
carboxy, carbamoyl, (I^CJalkoxycarbonyl, N-(1-4C)alkylcarbamoyl, N,N-di-(1-4C)alkylcarbamoyl, (1-4C) 
alkylamino, di-(1-4C)alkylamino, (2-4C)alkanoylamino and tetrazolyl; 

or a pharmaceutically-acceptable salt thereof. 

Suitable values for the generic terms referred to above include those set out below. 

When m is 2, each R 1 is independently selected from hydrogen, amino, halogeno, cyano, (1 -4C)alkyl and (1 -4C) 
alkoxy. 

A suitable value for R 1 when it is a halogeno group, for a halogeno substituent in M 2 or M 3 or for a halogeno 
substituent in Q is, for example, fluoro, chloro, bromo or iodo. 

A suitable value for R 1 when it is a (1 -4C)alkyl group, for a (1-4C)alkyl substituent in M\ M 2 or M 3 or for a (1 -4C) 
alkyl substituent in Q is, for example, methyl, ethyl, propyl, isopropyl, butyl, isobuty I, sec-butyl or tert-butyl. 

A suitable value for R' when it is a (1 -4C)a1koxy group, for a (1 -4C)alkoxy substituent in M 2 or M 3 or for a (1 -4C) 
alkoxy substituent in Q is, for example, methoxy, ethoxy, propoxy, isopropoxy or butoxy. 

A suitable value for R 4 R 5 or R 6 when it is (1-4C)alkyl is, for example, methyl, ethyl, propyl, isopropyl, butyl or 

sec -butyl. - R 

A suitable value for a (1 -4C)alkylene group formed by R 2 and R 3 together, by R 4 and R 5 together or by R 5 and R* 

together is, for example, methylene, ethylene, trimethylene or tetram ethylene. 

A suitable value for a (2-3C)alkylene group by which R 4 may be linked to a methylene group within L 2 , R 5 may be 

linked to a methylene group within L 2 or R* may be linked to a methylene group within L 3 is, for example, ethylene or 

trimethylene. 

A suitable value for L 1 , L 2 or L 3 when it is (1-4C)alkylene is, for example, methylene, ethylene, trimethylene or 
tetramethylene; 

a suitable value for L 2 or L 3 when it is (3-6C)cycloalkane-1 ,2-diyl is, for example, cyclop ropane-1 ,2-diyl, cyclobutane- 
1,2-diyi, cyclopentane-1,2<liyl or cyclohexane-1 ,2-diyl; when it is (1-3C)alkylene-carbonyl is, for example methylene- 
carbonyl, ethylenecarbonyl or trimethylenecarbonyl; and when it is phenylene is, for example, 1,3- or 1,4-phenylene. 

A suitable value for L 2 and L 3 when it is carbonyl-(1 -3C)alkylene is, for example, carbonylmethylene, carbonyleth- 
ylene or carbonyltrimethylene. 

Suitable values for the substituents which may be present within M 2 or M 3 include, for example:- 



for (t-4C)alkoxycarbonyl: 



methoxycarbonyl, ethoxy- 
carbonyl, propoxycarbonyl 
and tert-butoxycarbony I; 



for N-(1 -4C)alkylcarbamoyl: 



N-methylcarbamoyl, N- 
ethylcarbamoyl and N-pro- 
pylcarbamoyl; 



for N,N-di-[(1 -4C)alkyl]carbamoyl: 



N.N-dimethylcarbamoyl, N- 
ethyl-N-methylcarbamoyl 
and N,N-diethylcarbamoyl; 



for 4-(1 -4C)alkylpiperazin-1-ylcarbonyl: 



4-methylpiperazin-1 -ylcarb- 
onyl and 4-ethylpiperazin- 
1 -ylcarbonyl; 



for N-(1 -4C)alkyl-N-phenylcarbamoyl: 



N-methyl-N-phenylcar- 
bamoyl and N-ethyl-N-phe- 
nylcarbamoyl; 
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TO 



15 



20 



for N-[phenyl-(1-3C)alkyl]carbamoyl: 



for N-(1 -4C)alky l-N-[pheny1-( 1 -3C)aIkyl]carbamoyl: 



for N-[hydroxy-(2-3C)alkyl]carbamoyl: 



for N-(1-4C)alkyl-N-[hydroxy-(2-3C)alkyl]carbamoyl: 



for N-[(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl: 



forN-(1-4C)alkyl-N-[(1-4C)alkoxy-(2-3C)alkyl]carbamoyl: 



25 for N-[carboxy-(1 -3C)alkyl]carbamoyl: 



30 for N-(1 -4C)alkyl-N-[carboxy(1 -3C)alkyl]carbamoyl: 



35 



40 



45 



for N-[carboxy-(1 -3C)alkyl]-N -[hydroxy- (2-3C)alkyl]carbamoy I: 



for N-[carboxy-(1 -3C)alkyl]-N-[(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl: 



for N-[(1 -4C)alkoxycarbonyl-(1 -3C)alkyl]carbamoyl: 



50 forN-(1-4C)alkyl-N-[(1-4C)alkoxycarbonyl-(1-3C)alkyl]carbamoyl: 



forN-[(1-4C)alkoxycarbonyl-(1-3C)alkyl]-N-[hydroxy-(2-3C)alkyl]carbamoyl: 



55 



for N-[(1 -4C)alkoxycarbonyl-(1 -3C)alkyl]-N-[(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl: 



N-benzylcarbamoyl and N- 
phenethylcarbamoyl; 

N-benzyl-N-methylcar- 
bamoyl and N-methyl-N- 
phenethylcarbamoyl; 

N-(2-hydroxyethyl)car- 
bamoyl and N-(3-hydroxy- 
propyl)carbamoyl; 

N-(2-hydroxyethyl)-N-meth- 
ylcarbamoyl and N-(2-hy- 
droxyethyl)-N-ethylcar- 
bamoyl; 

N-(2-methoxyethyl)car- 
bamoyl and N-(2-ethoxye- 
thyl)carbamoyl; 

N-(2-methoxyethyl)-N-meth- 
ylcarbamoyi and N-(2-ethox- 
yethyl)-N-ethylcarbamoyl; 

N-(carboxymethyl)car- 
bamoy 1 ( N-( 1 -carboxyethy I) 
carbamoyl and N-(2-carbox- 
yethyl)carbamoyl; 

N-(carboxymethyl)-N-meth- 
ylcarbamoyl, N-(1 -carboxye- 
thyl)-N-methylcarbamoyl 
and N-(2-carboxyethyl)-N- 
methylcarbamoyl; 

N-(carboxymethyl)-N-(2-hy- 
droxyethyl)carbamoyl; 

N-(carboxymethyl)-N- 
(2-methoxyethyl)carbamoyl; 

N-(methoxycarbonylmethyl) 
carbamoyl, N-(ethoxycarbo- 
nylmethyl)carbamoyl, N- 
(1 -methoxycarbonylethyl) 
carbamoyl and N-(2-meth- 
oxycarbonylethyl)car- 
bamoyl; 

N-(methoxycarbonylme- 
thyl)-N-methylcarbamoyl; 

N-(2-hydroxyethyl)-N- 

(methoxycarbonylmethyl) 

carbamoyl; 

N-(methoxycarbonylme- 
thy!)-N-(2-methoxyethyl) 
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for (1-4C)alkyl: 

for carboxy-(1 -4C)alkyl: 



for (1 -4C)alkoxycarbonyl-(1 -4C)alkyl: 



carbamoyl; 

methyl, ethyl, propyl, isopro- 
pyl and butyl; 

carboxymethyl, 1-carboxye- 
thyl, 2-carboxy thyl and 
3-carboxypropyl; 

methoxycarbonylmethyl, 
ethoxycarbonylmethyl, tert - 
butoxycarbonylmethyl, 
1 -methoxycarbonylethyl, 
1 -ethoxycarbonylethyl, 
2-methoxycarbonylethyl, 

2- ethoxycarbonylethyl, 

3- methoxycarbonylpropyl 
and 3-ethoxycarbonylpropyl; 



for carbamoyl-(1-4C)alkyl: 



for N-(1 -4C)alkylcarbamoyl-(1 -4C)alky1: 



forN,N-di-[(1-4C)alkyl]carbamoyl-(1-4C)alkyl: 



for pyrrolidin-1 -ylcarbonyl-(1 -4C)alkyl: 



for piperidinocarbonyl-( 1 -4C)alkyl: 



for morpho1inocarbonyl-(1-4C)alkyl: 



carbamoylmethyl, 1 -car- 
bamoylethyl, 2-carbamoyle- 
thyl and 3-carbamoylpropyl; 

N-methylcarbamoylmethyl, 
N-ethylcarbamoylmethyi, N- 
propylcarbamoylmethyl, 1 - 
(N-methy lcarbamoyl)ethy I , 
1 -(N-ethylcarbamoyl)ethyl, 
2-(N-methylcarbamoyl) 
ethyl, 2-(N-ethylcarbamoyl) 
ethyl and 3-(N-methylcar- 
bamoyl)propyl; 

N,N-dimethylcarbamoylme- 
thyl, N-ethyl-N-methylcar- 
bamoylmethyl, N,N-diethyl- 
carbamoylmethyl, 1 -(N.^N- 
dimethylcarbamoyl)ethyl, 1- 
(N,N-diethylcarbamoyl) 
ethyl, 2-(N,N-dimethylcar- 
bamoyl)ethyl, 2-(N,N-di- 
ethylcarbamoyl)ethyl and 3- 
(N,N-dimethylcarbamoyl) 
propyl; 

pyrrolidin-1 -ylcarbonylme- 
thyl, 1 -(pyrrolidin-1 -ylcarbo- 
nyl)ethyl and 2-(pyrrolidin- 
1-ylcarbonyl)ethyl; 

piperidinocarbonylmethyl, 1 - 
(piperidinocarbonyl)ethyl 
and 2-(piperidinocarbonyl) 
ethyl; 

morpholinocarbomylmethyl, 
1 -(morpholinocarbonyl) 
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for piperazin-1-ylcarbonyl-(1-4C)alkyl: 



for 4-(1 -4C)alkylpiperazin-1 -ylcarbonyl-(1 -4C)alkyl: 



for N-phenylcarbamoyl-(1 -4C)alkyl: 



for N-[phenyl-(1 -3C)alkyl]carbamoyl-(1 -4C)alkyl: 



for hydroxy-(1-4C )alkyl: 



for(1-4C)alkoxy-(1-4C)alkyl: 



ethyl and 2-(morpholinocar- 
bonyl)ethyl; 

piperazin-1-ylcarbonylm - 
thyl, l-(piperazin-1-ylcarbo- 
nyl) thyl and 2-(pip razin- 
1 -ylcarbonyl) thyl; 

4-methy1piperazin-1 -ylcarb- 
onylmethyl, 4-ethylpiper- 
azin-1 -ylcarbonylmethyl, 2- 
(4-methylpiperazin-1 -ylcarb- 
onyl)ethyl and 2-(4-ethyl- 
piperazin-1 -ylcarbonyl) 
ethyl; 

N-phenylcarbamoylmethyl 
and 2-(N-phenylcarbamoy1) 
ethyl; 

N-benzylcarbamoylmethyl, 
N-phenethyicarbamoylme- 
thyl and 2-(N-benzylcar- 
bamoyl)ethyl; 

hydroxymethyl, 1 -hydroxye- 
thyl, 2-hydroxyethyl and 
3-hydroxypropyl; 

methoxymethyl, ethoxyme- 
thyl, 1 -methoxymethyl, 
2-methoxyethyl, 2-ethoxye- 
thyl and 3-methoxypropyl; 
and 



for phenyl-(1-4C)alkyl: 



benzyl, phenethyl 
3-phenylpropyl. 



and 



Suitable values for substituents which may be present on a heterocyclic group within a substituent which may be 
present within M 2 or M 3 include, for example:- 



for (1-4C)alkyl: 

for (1-4C)alkoxy: 

for (1-4C)alkoxycarbonyl: 

for N-(1-4C)alkylcarbamoyl: 
forN,N-di-(mC)alkylcarbamoyl: 



methyl, ethyl, propyl and isopropyl; 
methoxy, ethoxy and propoxy; 

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and tert-butoxycar- 
bonyl; 

N-methylcarbamoyl and N-ethylcarbamoyl; and 

N,N-dimethylcarbamoyl, N-ethyl-N-methylcarbamoyl and N.N-diethyl- 
carbamoyl. 



A suitable value for A when it is (1 -4C)alkylene is, for example, methylene, ethylene, trimethylene and tetrameth- 
ylene. 

It is to be understood that when M 1 is a group of the formula 



nr 2 -lVr 3 



the order of the presentation of this group is significant as to the orientation of attachment of the group. Thus it is the 
NR2 group which is attach d to the het rocyclic group, for xample, when G 1 and G 2 are each CH, the pyridyl group 
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which bears the substituent R 1 . It is also to b understood that within the NR 2 group it is the N atom which is attached 
to L 1 . Likewise the R 2 group is attached to the N atom and not to the L 1 group. Similarly in the T 1 R 3 group it is the T 1 
group which is attached to the group A of formula I (or the CO group within formula I when A is a direct link) and the 
R 3 group is attach d to th V group and not to th group A of formula I. A similar convention applies to the attachment 
of the groups M 2 and M 3 and to the attachment of the T 2 T 3 and NR 6 groups within M 2 or M 3 

It is further to be understood that when R 4 is a (2-3C)alkylene group such as ethyl ne and trimethylen which is 
linked to a methylene group which L 2 forming a 5- or 6-membered ring involving T 2 and R 4 , a suitable ring so form d 
when T 2 is N is, for example, pyrrolidine-1 ,3-diyl, piperidine-1 ,3-diyl and piperidine-1 ,4-diyl and a suitable ring so formed 
when T 2 is CH is, for example, cyclopentane-1,3-diyl, cyclohexane-1 ,3-diyl and cyclohexane-1,4-diyl. Such ring sys- 
tems are also suitable when, for example, R 5 is linked to a methylene group within L 2 Ring systems such as pyrrolidine- 
1 ,3-diyl, piperidine-1 ,3-diyl and piperidine-1 ,4-diyl are also suitable when R 6 is linked to a methylene within L 3 . 

For the avoidance of doubt it is stated that a suitable heterocyclic group in a substituent which may be present 
within M 2 and M 3 includes, for example, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl and 4-(1-4C)alkylpiper- 
azin-1-yl whether directly attached or attached by way of a linking group as in, for example, pyrrolidin-1-ylcarbonyl- 
(1-4C)alkyl such as 2-(pyrrolidin-1-ylcarbonyl)ethyl. 

A suitable value for X when it is a N-(1 -4C)alkylcarbonylamino group is, for example, N-methylcarbonylamino or 
N-ethylcarbonylamino; when it is (1 -4C)alkylmethylene is, for example, ethane-1,1-diyl or propane-1,1-diyl; and when 
it is di-(1 -4C)alkylmethylene is, for example, propane-2,2-diyl. It is also to be understood that when X is a carbonyloxy, 
carbonylamino or N-{1 -4C)alkylcarbonylamino group, it is the carbonyl group therein which is attached to M 3 Likewise 
when X is a sulphonylamino group it is the sulphonyl group therein which is attached to M 3 whereas, when X is an 
aminosulphonyl group, the sulphonyl group therein is attached to Q. 

A suitable value for Q when it is naphthyi is, for example, 1-naphthyl or 2-naphlhyi; when it is phenyl-(1-4C)aikyl 
is, for example, benzyl, phenethyl and 3-phenylpropyl, when it is phenyl-(2-4C)alkenyl is, for example, styryl, cinnamyl 
or 3-phenylprop-2-enyl; when it is phenyl-(2-4C)alkynyl is, for example, 2-phenylethynyl, 3-phenylprop-2-ynyl and 
3-phenylprop-1-ynyl; and when it is (5-7C)cycloalkyl is, for example, cyclopentyl, cyclohexyl and cycloheptyl. 

A suitable value for Q when it is a heterocyclic moiety containing up to 4 heteroatoms selected from the group 
consisting of nitrogen, oxygen and sulphur is, for example, a 5- or 6-membered heterocyclic moiety which is a single 
ring or is fused to one or two benzo rings such as f uryl, benzof uranyl, tetrahydrofuryl, chromanyl, thienyl, benzothienyl, 
pyridyl, piperidinyl, quinolyl, 1,2,3,4-tetrahydroquinolinyl, isoquinolyl, 1,2,3,4-tetrahydroisoquinolinyl, pyrazinyl, piper- 
azinyl, pyrimidinyl, pyridazinyl, quinoxalinyl, quinazolinyl, cinnoiinyl, pyrrolyl, pyrrolidinyl, indolyl, indolinyl, imidazolyl, 
benzimidazolyl, pyrazolyl, indazolyl, oxazolyl, benzoxazolyl, isoxazolyl, thiazolyl, benzothiazolyl, isothiazolyl, morpholi- 
nyl, 4H-1,4-benzoxazinyl, 4H-1,4-benzothiazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxadiazolyl, furazanyl, thiadiazolyl, 
tetrazolyl, dibenzof uranyl and dibenzothienyl, which may be attached through any available position including, for an 
appropriate X group such as, for example, carbonyl and methylene, through any available nitrogen atom and which 
may bear up to three substituents including a substituent on any available nitrogen atom. 

Suitable values for the substituents which may be present within Q include, for example:- 



for (1-4C)alkoxycarbonyl: 

for(1-4C)alkyl: 

for(1-4C)alkoxy: 

for N-(1 -4C)alkylcarbamoyl: 

for N,N-di-(1-4C)alkylcarbamoyl: 

for (1-4C)alkylamino: 

for di-(1 -4C)alkylamino: 

for (2-4C)alkanoylamino: 

for (2-4C)alkanoyl: 

for (2-4C)alkanoimidoyl: 

for (2-4C)alkanohydroximoyl: 



methoxycarbonyl, ethoxycarbonyl and tert-butoxvcarbonyl; 
methyl, ethyl, propyl and isopropyl; 
methoxy, ethoxy, propoxy and isopropoxy; 
N-methylcarbamoyl and N-ethylcarbamoyl; 
N,N-dimethylcarbamoyl and N,N-diethylcarbamoyl; 
methylamino, ethylamino and propylamino; 
dimethylamino, N-ethyl-N -methylamino and diethylamino; 
acetamido, propionamido and butyramido; 
acetyl, propionyl and butyryl; 
acetimidoyl and propionoimidoyl; and 
acetohydroximoyl and propionohydroximoyl. 



A suitable value for the heteroaryl substituent or the heteroaryl group in a heteroary I -containing substituent which 
comprises a 5- or 6-membered monocyclic heteroaryl ring containing up to 3 heteroatoms selected from the group 
consisting of oxygen, nitrogen and sulphur is, for example, furyl, thienyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
pyrrolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxadiazolyl, furazanyl and 
thiadiazolyl which may be attached through any available position including through any available nitrogen atom. 

A suitable pharmaceutically-acceptable salt of an aminoheterocyclic derivative of the invention is, for example, an 
acid-addition salt of an aminoheterocyclic derivative of the invention which is sufficiently basic, for example, an acid- 
addition salt with, for example an inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric, phos- 
phoric, trifluoroacetic, citric or maleic acid. In addition a suitable pharmaceutically-acc ptable salt of an aminohetero- 
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cyclic derivative of the invention which is sufficiently acidic is an alkali metal salt, for example a sodium or potassium 
salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an organic 
bas which affords a physiologically-acc ptable cation, for example a salt with m thylamine, dimethylamine, trimeth- 
ylamin , piperidine, morpholin or tris-(2-hydroxyethyl)amine. 

Particular compounds of the inv ntbn include, for example, aminoheterocyclic d rivatives of th formula I or of 
the formula la, or pharmaceutically-acceptable salts thereof, wherein, unless otherwis stat d, each of G\ G 2 , G 3 , m, 
R 1 , M 1 , A, M 2 , M 3 , X and Q has any of the m anings defined h r inb for or in this section concerning particular 
compounds of the invention:- 

(a) each of G 1 , G 2 and G 3 is CH; 

(b) each of G 1 and G 2 is CH and G 3 is N, or G 1 is N and each of G 2 and G 3 is CH; 

(c) m is 1 and R 1 is hydrogen; 

(d) A is a direct link to the carbonyl group; 

(e) Ais(1-4C)a!kylene; 

(f) M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1. T 2 is CH or N, T 3 is CH or N, 

R 4 is hydrogen or (1-4C)alkyl, R 5 is hydrogen or (1-4C)alkyl, or R 4 and R 5 together form a (1-4C)alkylene 
group, or R 4 is a (2-3C)alkylene group which is linked to a methylene group within L 2 forming a 5- or 6-mem- 
bered ring involving R 4 and T 2 , and 
L 2 is(1-4C)alkylene, 

and wherein 1 or 2 methylene groups within L 2 and the rings formed when R 4 and R 5 or R 4 and L 2 are linked 
optionally bears a substituent selected from the group consisting of carboxy, (1 -4C)alkoxycarbonyl, carbamoyl, 
N-(1 -4C)alkylcarbamoyl, N,N-di-(1 -4C)alkylcarbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, mor- 
pholinocarbonyl, piperazin-1 -ylcarbonyl, 4-(1 -4C)alkylpiperazin-1 -ylcarbonyl, N-phenylcarbamoyl, (1 -4C)alkyl 
and phenyl-(1-4C)alkyl, 

and wherein any heterocyclic group in said substituent optionally bears 1 or 2 (1-4C)alkyl substituents, 
and wherein any phenyl group in M 2 optionally bears 1 or 2 substituents selected from the group consisting 
of halogeno, (1-4C)alkyl and (1-4C)alkoxy; 

(g) M 3 is a direct link to X; 

(h) M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1, R 6 is hydrogen or (1-4C)alkyl, 

L 3 is (1-4C)alkylene or carbonyl-(1-3C)alkylene, 

and wherein 1 or 2 methylene groups within L 3 optionally bears a substituent selected from the group consisting 
ol (1-4C)alkyl, hydroxy-(1-4C)alkyl and phenyl-(1-4C)alkyl, 

and wherein any phenyl group in M 3 optionally bears 1 or 2 substituents selected from the group consisting 
of halogeno, (1-4C)alkyl and (1-4C)alkoxy; 

(i) X is thio, sulphinyl or sulphonyl; 
(j) X is sulphonyl; 

(k) X is carbonyl, carbonytoxy, carbonylamino or N-(1 -4C)alkylcarbonytamino; 

(I) X is sulphonylamino or, when T 3 is CH and M 3 is a direct link to X, X may also be aminosulphonyl; 

(m) X is methylene, (1-4C)alkylmethylene or di-(1-4C)alkylmethylene; 

(n) Q is phenyl, naphthyl or phenyl-(1 -4C)alkyl which optionally bears 1 , 2 or 3 substituents selected from the group 
consisting of hydroxy, halogeno, cyano, trifluoromethyl, (1-4C)alkyl, (1 -4C)alkoxy, phenyl, phenoxy, phenylthio, 
phenylsuiphinyl, phenylsulphonyl, benzyl and benzoyl, and wherein the phenyl substituent or the phenyl group in 
a phenyl-containing substituent optionally bears 1 or 2 substituents selected from the group consisting of halogeno, 
(1-4C)alkyl and (1-4C)alkoxy; 
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(o) Q is phenyl which bears a phenyl substituent and optionally bears 1 or 2 substituents selected from the group 
consisting of hydroxy, halogeno, cyano, trifluoromethyl, (1 -4C)alkyl and (1-4C)alkoxy, and wherein the phenyl sub- 
stituent optionally bears up to 4 substituents select d from the group consisting of halogeno, trifluoromethyl, cyano, 
trifluorome.thoxy, (1-4C)alkyl and (1-4C)alkoxy; 

(p) Q is ph nyl-(1 -4C)alkyl, ph nyl-(2-4C)alkenyl or phenyl-(2-4C)alkynyl which optionally bears 1 , 2 or 3 substit- 
uents selected from the group consisting of halogeno, cyano, trifluoromethyl, (1-4C)atkyl and (1-4C)alkoxy; 
(q) Q is phenyl-(2-4C)alk nyl which optionally b ars 1 , 2 or 3 substituents s lected from th group consisting of 
halogeno, cyano, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; 

r) Q is phenyl or phenyl-(1-4C)alkyl which bears 1 substituent selected from the group consisting of heteroaryl, 
heteroaryloxy, heteroarylthio, heteroarylsulphinyl and heteroarylsulphonyl, wherein the heteroaryl substituent or 
the heteroaryl group in a heteroaryl-containing substituent comprises a 5- or 6-membered monocyclic heteroaryl 
ring containing up to 3 heteroatoms selected from the group consisting of nitrogen, oxygen and sulphur, and wherein 
said heteroaryl or heteroaryl-containing substituent optionally bears 1 or 2 substituents selected from the group 
consisting of halogeno, (1-4C)alkyl and (1 -4C)alkoxy; 

(s) Q is phenyl which bears 1 substituent selected from the group consisting of heteroaryl, heteroaryloxy. heter- 
oarylthio and heteroarylsulphonyl, wherein the heteroaryl substituent or the heteroaryl group in a heteroaryl-con- 
taining substituent is selected from the group consisting of thienyl, pyridyl, pyrimidinyl, pyrazolyl, oxazolyl, thiazolyl, 
1 ,2,3-triazolyl and 1 ,2,4-triazolyl, and wherein said heteroaryl or heteroaryl-containing substituent optionally bears 
1 or 2 substituents selected from the group consisting of halogeno and (1-4C)alky1; 

(t) Q is naphthyl which optionally bears 1 or 2 substituents selected from the group consisting of hydroxy halogeno, 
cyano, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; 

(u) Q is a heterocyclic moiety containing up to 2 heteroatoms selected from the group consisting of benzof uranyi, 
quinolyl, tetrahydroquinolyl, isoquinolyl, quinoxalinyl, quinazolinyl, cinnolinyl, indolyl, benzimidazolyi, indazolyl, 
benzoxazolyl and benzothiazolyl, and Q optionally bears 1 or 2 substituents selected from the group consisting of 
halogeno, cyano, trifluromethyl, (1-4C)alkyl and (1 -4C)alkoxy; 

(v) Q is a heterocyclic moiety containing up to 2 heteroatoms selected from the group consisting of benzof uranyi, 
quinolyl, tetrahydroquinolyl, isoquinolyl, quinoxalinyl, quinazolinyl, cinnolinyl, indolyl, benzimidazolyi, indazolyl, 
benzoxazolyl, benzothiazolyl, dibenzof uranyi and dibenzothienyl, and Q optionally bears 1 or 2 substituents se- 
lected from the group consisting of halogeno, cyano, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; 
(w) Q is a heterocyclic moiety containing up to 4 heteroatoms selected from the group consisting of furyl, thienyl, 
pyridyl, pyrimidinyl, pyrrolyl, pyrrolidinyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 1 ,2,3-tri- 
azolyl, 1 ,2,4-triazolyl, oxadiazolyl, thiadiazolyl and tetrazolyl, and Q optionally bears 1 or 2 substituents selected 
from the group consisting of halogeno, cyano, carboxy, carbamoyl, (1-4C)alkoxycarbonyl, (1-4C)alkyl, (1-4C) 
alkoxy, N-(1 -4C)alkylcarbamoyl and N,N-di-(1 -4C)alky!carbamoyl; 

(x) Q is a heterocyclic moiety containing up to 2 heteroatoms selected from the group consisting of thienyl, pyridyl, 
pyrimidinyl, imidazolyl, pyrazolyl, oxazolyl and thiazolyl, and Q optionally bears 1 or 2 substituents selected from 
the group consisting of halogeno, (1-4C)alkyl. (1-4C)alkoxy, phenyl, heteroaryl, phenoxy, phenylthio, phenylsul- 
phinyl, phenylsulphonyl, heteroaryloxy, heteroarylthio, heteroarylsulphinyl, heteroarylsulphonyl, benzyl and ben- 
zoyl, wherein the heteroaryl substituent or the heteroaryl group in a heteroaryl-containing substituent is selected 
from the group consisting of thienyl, pyridyl, pyrimidinyl, pyrazolyl, oxazolyl and thiazolyl, and wherein said phenyl, 
phenyl-containing, heteroaryl or heteroaryl-containing substituent optionally bears 1 or 2 substituents selected 
from the group consisting of halogeno, (1 -4C)alkyl and (1 -4C)alkoxy; or 

(y) Q is a heterocyclic moiety containing up to 2 heteroatoms selected from the group consisting of thienyl, pyridyl, 
oxazolyl and thiazolyl, and Q bears a substituent selected from the group consisting of phenyl, thienyl, pyridyl, 
pyrimidinyl, oxazolyl and thiazolyl. which substituent optionally bears 1 or 2 substituents selected from the group 
consisting of halogeno, (1-4C)alkyl and (1-4C)alkoxy, and Q optionally bears a further substituent selected from 
the group consisting of halogeno and (1-4C)alkyl; 

a pharmaceutically-acceptable salt thereof. 
A preferred compound of the invention is an aminoheterocyclic derivative of the formula I 

wherein each of G 1 , G* and G 3 is CH, or each of G 1 and G* is CH and G 3 is N, or G 1 is N and each of G* and G 3 is CH; 
m is 1 or 2 and each R 1 is independently selected from hydrogen, amino, fluoro, chloro, bromo, cyano, methyl, 
ethyl and methoxy; 
M 1 is a group of the formula 

nrV-tV 
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in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and V is CH or N, 

and wherein 1 or 2 m thyl n groups within L 1 and the ring form d when R 2 and R 3 are linked optionally b ars a 
substitu ntsel cted from the group consisting of methyl and thyl; 
A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 0 or 1 , T* is CH or N, T 3 is N, 

R 4 is hydrogen, methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 4 and R* together form a methylene, ethylene, 
trimethylene or methylenecarbonyl group, or R 4 is an ethylene group which is linked to a methylene group within 
L 2 forming a 5- or 6-membered ring involving R 4 and T 2 and 
L 2 is methylene, ethylene, trimethylene, methylenecarbonyl or phenylene, 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R 5 are linked optionally bears a 
substituent selected from the group consisting of oxo, carboxy, methoxycarbonyl, ethoxy carbonyl, carbamoyl, N- 
methylcarbamoyl, N.N-dimethylcarbamoyl, pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl, piper- 
azin-1-ylcarbonyl, 4-methylpiperazin-1-ylcarbonyl, methyl, ethyl, carboxymethyl, methoxycarbonylmethyl, ethox- 
ycarbonylmethyl, hydroxymethyl, methoxymethyl and benzyl, and wherein the pyrrolidin-1-ylcarbonyl, piperidino- 
carbonyl, morpholinocarbonyl, piperazin-1-ylcarbonyl or 4-methylpiperazin-1-ylcarbonyl substituent optionally 
bears a methyl or ethyl substituent; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1 , R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 

X is thio, sulphinyl. sulphonyl, carbonyl, carbonyloxy or methylene; and Q is phenyl, naphthyl, benzyl, phenethyl, 
styryl, 2-phenylethynyl, dibenzofuranyl, biphenylyl, pyridylphenyl or pyridylthienyl, and Q optionally bears 1, 2 or 
3 substituents selected from the group consisting of hydroxy, amino, fluoro, chloro, bromo, iodo, cyano, tnfluor- 
omethyl, nitro, carboxy, carbamoyl, methoxycarbonyl, ethoxycarbonyl, methyl, ethyl, methoxy and ethoxy; 

r a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aminoheterocyclic derivative of the formula I 

wherein each of G 1 , G 2 and G 3 is CH, or each of G 1 and G 2 is CH and G 3 is N, or G 1 is N and each of G 2 and G 3 is CH; 
m is 1 or 2 and each R 1 is independently selected from hydrogen, amino, chloro, methyl and ethyl; 
M 1 is a group of the formula 

NR 2 -L 1 -T 1 R 3 

in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
T 1 is CH or N; 

A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 0 or 1 , T 2 is N, T 3 is N, 

r4 is hydrogen, R 5 is hydrogen, or R 4 and R 5 together form an ethylene group, or R 4 is an ethylene group which 
is linked to a methylene group within L 2 forming a 5- or 6-membered ring involving R 4 and T 2 , and L 2 is methylene, 
ethylene or phenylene, 

and wherein 1 or 2 methylen groups within L 2 and the ring formed when R 2 and R 5 ar link d optionally b ars a 
substituent selected from the group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl, pyrrolidin-1-ylcarb- 
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onyl, piperidinocarbonyl, morpholinocarbonyl, piperazin-1 -ylcarbonyl, 4-m thylpip razin-1 -ylcarbonyl, methyl, 
ethyl and benzyl, 

and wherein th pyrrolidin-1 -ylcarbonyl. piperidinocarbonyl, morpholinocarbonyl, piperazin-1 -ylcarbonyl or 4-metn- 
ylpiperazin-1 -ylcarbonyl substituent optionally bears a m thyl or ethyl substituent; 
M 3 is a dir ct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) 8 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 

Q is phenyl naphthyl, benzyl, phenethyl, styryl, 2-phenylethynyl, dibenzofuranyl. biphenylyl, pyndylphenyl or py- 
ridylthienyl, and Q optionally bears 1 or 2 substituents selected from the group consisting of fluoro. chloro, bromo, 
iodo, methyl, ethyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aminoheterocyclic derivative of the formula la 

wherein each of G 1 and G 2 is CH; 
m is 1 and FP is hydrogen; 
M 1 is a group of the formula 

NR 2 -L 1 -T 1 R 3 

in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and 

In^wherein^ or 2 methylene groups within U and the ring formed when R 2 and R 3 are linked optionally bears a 
substituent selected from the group consisting of methyl and ethyl; 
A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1, T 2 is CH or N, T 3 is N, 

R4 is hydrogen, methyl or ethyl, R* is hydrogen, methyl or ethyl, or R 4 and R5 together form an ethylene group, or 
R 4 is an ethylene group which is linked to a methylene group within L 2 forming a 5- or 6-membered ring involving 
R 4 and T 2 , and 

L 2 is methylene, ethylene or trimethylene, 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R* are linked optionally bears a 
substituent selected from the group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-meth- 
ylcarbamoyl, N.N-dimethylcarbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, methyl, ethyl and benzyl, and 
wherein the pyrrolidin-1 -ylcarbonyl or piperidinocarbonyl substituent optionally bears a methyl or ethyl substituent; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1 , R e is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 

X is sulphonyl; and . 

Q is phenyl, 2-naphthyl or benzyl which optionally bears 1 or 2 substituents selected from the group consisting of 

fluoro, chloro, bromo and trifluoromethyl; 

or a pharmaceutically-acceptable salt ther of. 

A further preferred compound of the invention is an aminoh t rocyclic d rivative of the formula I 
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wherein G 3 is CH or N and each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of th formula 

nrV-tV 

in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and 
T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L 1 and the ring formed when R 2 and R 3 are linked optionally bears a 
substituent selected from the group consisting of methyl and ethyl; 
A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1, T 2 is CH or N, T 3 is N, 

r4 is hydrogen, methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 4 and R 5 together form a methylene, ethylene 
or trimethylene group, or R 4 is an ethylene group which is linked to a methylene group within L 2 forming a 5- or 
6-membered ring involving R 4 and T 2 and 
L 2 is methylene, ethylene or trimethylene, 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R 5 are linked optionally bears a 
substituent selected from the group consisting of oxo. carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N- 
methylcarbamoyl, N,N-dimethylcarbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl, me- 
thyl, ethyl and benzyl, and wherein the pyrrolidin-1 -ylcarbonyl or piperidinocarbonyl substituent optionally bears 
one or two methyl or ethyl substituents; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 
X is sulphonyl; and 

Q is 3- or 4-biphenylyl which optionally bears, in the ring attached to X, 1 or 2 substituents selected from the group 
consisting of hydroxy, fluoro, chloro, bromo, cyano, trifluoromethyl, methyl, ethyl, methoxy and ethoxy and which 
optionally bears in the terminal phenyl group up to 4 substituents selected from the group consisting of fluoro, 
chloro, bromo, trifluoromethyl, cyano, trifluoromethoxy, methyl, ethyl, methoxy and ethoxy; 

a pharmaceutically-acceptable salt thereof. 
A further preferred compound of the invention is an aminoheterocyclic derivative of the formula I 

wherein G 3 is CH or N and each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

nrV-t 1 r 3 

in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and 
T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L 1 and the ring formed when R 2 and R 3 are linked optionally bears a 
substituent selected from the group consisting of methyl and ethyl; 
A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 
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(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1 , T 2 is CH or N, T 3 is N, 

R 4 is hydrogen, m thylor thy I, R 5 is hydrogen, methyl or ethyl, or R 4 and R 5 tog th r form a methylene, ethylene 
or trimethylen group, or R 4 is an ethylene group which is linked to a methylene group within L 2 forming a 5- or 
6-membered ring involving R 4 and T 2 , and 
L 2 is methylene, ethylene or trimethylene. 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R 5 are linked optionally bears a 
substituent selected from the group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N- 
methylcarbamoyl, N,N-dimethylcarbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl, me- 
thyl, ethyl and benzyl, and wherein the pyrrolidin-1 -ylcarbonyl or piperidinocarbonyl substituent optionally bears 
one or two methyl or ethyl substituents; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 
X is sulphonyl; and 

Q is benzyl, phenethyl, styryl or 2-phenylethynyl which optionally bears 1, 2 or 3 substituents selected from the 
group consisting of fluoro, chloro, bromo, cyano, trifluoromethyl, methyl, ethyi, methoxy and ethoxy; 

a pharmaceutically-acceptable salt thereof. 
A further preferred compound of the invention is an aminoheterocyclic derivative of the formula la 

wherein each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

NR 2 -L 1 -T 1 R 3 

in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and 
V is CH or N, 

and wherein 1 or 2 methylene groups within L 1 and the ring formed when R 2 and R 3 are linked optionally bears a 
substituent selected from the group consisting of methyl and ethyl; 
A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1 , 1 2 is CH or N, T 3 is N, 

R 4 is hydrogen, methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 4 and R 5 together form an ethylene group, or 
R 4 is an ethylene group which is linked to a methylene group within L 2 forming a 5- or 6-membered ring involving 
R 4 and T 2 , and 

L 2 is methylene, ethylene or trimethylene, 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R 5 are linked optionally bears a 
substituent selected from the group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-meth- 
ylcarbamoyl, N.N-dimethylcarbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, methyl, ethyl and benzyl, and 
wherein the pyrrolidin-1 -ylcarbonyl or piperidinocarbonyl substituent optionally bears a methyl or ethyl substituent; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 
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in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 
X is sulphonyl; and 

Q is 2-thienyl which bears a substituent select d from the group consisting of phenyl, thienyl, pyridyl and pynmidmyl 
and wherein said substitu nts optionally b ar 1 or 2 substituents select d from th group consisting of fluoro, 
chloro, bromo and methyl; 

or a pharmaceutically-acc ptabl saltther of. 

A further preferred compound of the invention is an aminoheterocyclic derivative of the formula I 



wherein G 3 is CH or N and each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 



NR 2 -L 1 -T 1 R 3 



in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and 

Ind S wherein N i or 2 methylene groups within U and the ring formed when R 2 and R 3 are linked optionally bears a 
substituent selected from the group consisting of methyl and ethyl; 
A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 



(T 2 R 4 ) r -L 2 -T 3 R 5 
in which r is 1 , T 2 is CH or N, T 3 is N, 

R 4 is hydrogen, methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 4 and R5 together form an ethylene group, or 
R 4 is an ethylene group which is linked to a methylene group within L 2 forming a 5- or 6-membered ring involving 
R 4 and T 2 , and 

L 2 is methylene, ethylene or trimethylene. 

and wherein 1 or 2 methylene groups wrthin L 2 and the ring formed when R 4 and R* are linked optionally bears a 
substituent selected from the group consisting of carboxy, methoxycarbonyi, ethoxycarbonyl, carbamoyl, N-meth- 
ylcarbamoyl, N,N-dimethylcarbamoyl, pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, morpholmocarbonyl, methyl, 
ethyl and benzyl, and wherein the pyrrolidin-1-ylcarbonyl or piperidinocarbonyl substituent optionally bears a me- 
thyl or ethyl substituent; 

M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 
X is sulphonyl; and 

Q is 3- or 4-biphenylyl which optionally bears in the terminal phenyl group up to 4 substituents selected from the 
group consisting of fluoro, chloro, bromo. trifluoromethyl, trifluoromethoxy, methyl and methoxy; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aminoheterocyclic derivative of the formula I 

wherein G 3 is CH or N and each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
W is a group of the formula 

NR 2 -L 1 -T 1 R 3 



in which R 2 and R 3 together form an ethylene group, 
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L 1 is methylene or ethyten , and 

and S v^erein N 1 or 2 methyl ne groups within L 1 and the ring formed when R 2 and R 3 ar linked optionally 
substitu nt s I cted from th group consisting of methyl and thyl; 
A is a direct link to th carbonyl group or A is methyl n ; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 



in which r is 1 , T 2 is CH or N, T 3 is N, 

R 4 is hydrogen methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 4 and R& together form an ethylene group, or 
R 4 is an ethylene group which is linked to a methylene group within L 2 forming a 5- or 6-membered ring involving 
R 4 and T 2 , and 

L 2 is methylene, ethylene or trimethylene, 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R* are linked optionally bears a 
substituent selected from the group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-meth- 
ylcarbamoyl, N,N-dimethylcarbamoyl, pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, morpholmocarbonyl, methyl, 
ethyl and benzyl, and wherein the py rrolidin-1 -ylcarbonyl or piperidinocarbonyl substituent optionally bears a me- 
thyl or ethyl substituent; 

M 3 is a direct link to X, or M 3 is a group of the formula 



L 3 -(NR 6 ) S 



in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 
X is sulphonyl; and 

Q is phenethyl, styryl or 2-phenylethynyl which optionally bears 1, 2 or 3 substituents selected from the group 
consisting of fluoro, chloro, bromo, trifluoromethyl, methyl and methoxy; 

ir a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an aminoheterocyclic derivative of the formula la 

wherein each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 



nrV-tV 



in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and' 
T 1 is CH or N; 

A is a direct link to the carbonyl group; 
M 2 is a group of formula 



(T 2 R 4 ) r -L 2 -T 3 R 5 



in which r is 1 , T 2 is N and T 3 is N , 

r4 j S hydrogen, R 5 is hydrogen, or R 4 and R 5 together form an ethylene group, and 

L 2 is ethylene, ^ , , 

and wherein 1 methylene group within L 2 optionally bears a substituent selected from carboxy, ethoxycarbonyl, 

N-methylcarbamoyl, piperidinocarbonyl and benzyl; 
M 3 is a direct link to X, or M 3 is a group of the formula 



L 3 -(NR 6 ) S 
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in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 
Q is 2-naphthyl; 

or a pharmaceutically-acceptabl acid-addition salt th r of. 

A further preferred compound of the invention is an aminoheterocyclic derivativ of th formula la 

wherein each of G 1 and G 2 is CH, G 1 is N and G 2 is CH, or G 1 is CH and G 2 is N; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

NR 2 -L 1 -T 1 R 3 

in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
T 1 is CH or N; 

A is a direct link to the carbonyl group; 
M 2 is a group of formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1 , V- is N and T 3 is N, 

R* is hydrogen, R 5 is hydrogen, or R 4 and R 5 together form an ethylene group, and 
L 2 is ethylene, 

and wherein 1 methylene group within L 2 optionally bears a substituent selected from carboxy, ethoxycarbonyl, 
N-methylcarbamoyl, piperidinocarbonyl, methyl and benzyl; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 

Q is 2-naphthyl which optionally bears 1 or 2 substituents selected from the group consisting of fluoro, chloro, 
bromo, trifluoromethyl, methyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A lurther preferred compound of the invention is an aminoheterocyclic derivative of the formula I 

wherein each of G\ G 2 and G 3 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

nrV-tV 

in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
V is CH or N; 

A is a direct link to the carbonyl group; 
M 2 is a group of formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1, T 2 is N and T 3 is N, 



19 



EP 0 783 500 B1 



R 4 is hydrogen, R 5 is hydrogen, or R 4 and R 5 together form an ethylene group, and 

L 2 is ethylene, . 
and wh rein 1 methyl n group within L 2 optionally bears a substitu nt select d from carboxy, ethoxycarbonyl, 

N-methylcarbamoyl, piperidinocarbonyl and benzyl; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) 6 

in which s is 1 , R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 

Q is 4-biphenylyl which bears in the terminal phenyl group 1 or 2 substituents selected from fluoro, chloro, bromo, 
trifluoromethyl and methyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aminoheterocyclic derivative of the formula l 

wherein each of G\ G 2 and G 3 is CH, G 1 is N and each of G 2 and G 3 is CH, or G 3 is N and each of Qi and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

nr 2 -lVr 3 

in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
V is CH or N; 

A is a direct link to the carbonyl group; 
M 2 is a group of formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1 , is N and T 3 is N, 

r4 i S hydrogen, R 5 is hydrogen, or R 4 and R 5 together form an ethylene group, and 
L 2 is ethylene, 

and wherein 1 methylene group within L 2 optionally bears a substituent selected from carboxy, ethoxycarbonyl, 
N-methylcarbamoyl, piperidinocarbonyl, methyl and benzyl; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1 , R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 

Q is 4-biphenylyl which bears in the terminal phenyl group 1 or 2 substituents selected from fluoro, chloro, bromo, 
trifluoromethyl and methyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aminoheterocyclic derivative of the formula I 

wherein each of G 1 , G 2 and G 3 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

nr 2 -l 1 -tV 
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in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
T 1 is CH or N; 

A is a direct link to the carbonyl group; 
M 2 is a group of formula 

(T 2 R 4 ) r -L 2 -T 3 R 6 



inwhichrisl.T^isNand^isN. 

Ft* is hydrogen, R s is hydrogen, or R 4 and R 5 together form an ethylene group, and 

tSSSSH^ methylene group within L* optionally bears a substituent selected from carboxy. ethoxycarbonyl, 
N-methylcarbamoyl, piperidinocarbonyl and benzyl; 
M 3 is a direct link to X, or M 3 is a group of the formula 



L 3 -(NR 6 ) 6 



in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene; 

O VZ*^™^™^ bears 1 or 2 substituents selected from the group consisting of fiuoro. chioro, bromo, 
trifluoromethyl and methyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an aminoheterocychc derivative of the formula I 

wherein each of G\ G* and Q3 is CH, d is N and each of Q2 and Q3 is CH, or is N and each of Q1 and G* is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

nr 2 -lVr 3 



in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
V is CH or N; . 

A is a direct link to the carbonyl group; 
M 2 is a group of formula 

( t 2 rV 2 -t 3 r 5 



in which r is 1, 7* is N and T 3 is N, 

R4 is hydrogen, R* is hydrogen, or R* and R* together form an ethylene group, and 

fnd'Sn'l methylene group within L 2 optionally bears a substituent selected from carboxy, ethoxycarbonyl, 
N-methylcarbamoyl, piperidinocarbonyl, methyl and benzyl; 
M 3 is a direct link to X, or M 3 is a group of the formula 

l 3 -(nr\ 



in which s is 1 , R 6 is hydrogen and L 3 is carbonylmethylene; 

; is sulphonyl; and 

) is styryl which optionally 
trifluoromethyl and methyl; 



Sfs^ryTw!l!ro d ptionally bears 1 or 2 substituents selected from th group consisting of fiuoro, ch.oro, bromo. 
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or a pharmaceutically-acceptabl acid-addition salt thereof. 

A specific preferred compound of the invention is the following aminoheterocyclic derivative of the formula I:- 

2-(2-naphthalen sulphonamido)-N-{1 -piperidinocarbonyl-2-[1 -(4-pyridyl)pip ridin-4-ylcarbonylaminolethyl}ac ta 
mide, 

1- (2-naphthylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 

2- (2-naphthalenesulphonamido)-N-(1-piperi^ 
mide, 

2-(2-naphthalenesulphonamido)-N-(1-piperidinocarbonyl-2-{2-[4-(4-pyridyl)piperaz 
mide, 

ethyl 2-(2-naphthalenesulphonamido)-3-[1-(4-pyridyl)piperidin-4-ylcarbonylamino]propionate, 

1- [1-(2-naphthylsulphonyl)piperidin-4-ylcarbonyl]-4-(4-pyridyl)piperazine or 

2- (2-naphthalenesulphonamido)-N-{1-phenyl-3-[1-(4-pyridyl)piperidin-4-ylcarbonylamino]prop 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following aminoheterocyclic derivative of the formula I: 

4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]-1-[(E)-styrylsulphonyl]piperazine, 

1-[(E)-4-chlorostyrylsulphonyl]-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 

1 -[(E)-4-methylstyrylsulphony l]-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 

4-[(E)-4-chlorostyrylsulphonyl]-2-methyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]p 

1-(4-biphenylylsulphonylH-[1-(4-pyricVi)piperidin-4-yicarbonyl]piperazine ) 

1 -(4'-chloro-4-biphenylylsulphonyl)-4-[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine or 

1-[(E)-4-chlorostyrylsulphonyl]-4-[1-(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazine; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following aminoheterocyclic derivative of the formula I: 

1- (7-chloronaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 

2- ethoxycarbonyl-4-(2-naphthylsulphonyl)-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine or 
1-(2-naphthylsulphonyl)-4-[1-(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazine; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following aminoheterocyclic derivative of theformula I; 

1-[(E)-4-fluorostyrylsulphonyl]-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 
1 «[(E)-4-bromostyrylsulphonyl]-4-[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine or 
1-(4'*bromo-4-biphenylylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specif ic preferred compound of the invention is the following aminoheterocyclic derivative of the formula I 

1-(6-chloronaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine > 
1-(6-bromonaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 

1- (6-chloronaphth-2-ylsulphonyl)-4-[4-(4-pyridyl)piperazin-1-ylcarbonyl]piperazine, 
4-(2-naphthylsulphonyl)-2-piperidinocarbonyl-1-[1-(4-pyridyl)piperidin-4-ylcarbony!]piperazine f 
4-(6-chloronaphth-2-ylsulphonyl)-2-ethoxycarbonyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]pip 

2- carboxy-4-(6-chloronaphth-2-yte^ 

1-(6-chloronaphth-2-ylsulphonyl)-4-[1-(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazine, 

4-[1-(2-aminopyrimidin-4-yl)piperidin-4-ylcarbonyl]-1-(6-chloronaphth-2-ylsulphonyl)piperazineor 

1-(6-chbronaphth-2-ylsulphonyl)-4-[1-(4-pyridazinyl)piperidin-4-ylcarbonyl]piperazine; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following aminoheterocyclic derivative of the formula I 

4-(6-bromonaphth-2-ylsulphonyl)-2-eth^ 

4-(6-bromonaphth-2-ylsulphonyl)-2-carboxy-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazin , 
4-(6-bromonaphth-2-ylsulphonyl)-2-morpholinocarbonyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]pi 
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4-(6-chloronaphth-2-ylsulphonyl)-2-m thoxycarbonyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazjne or 
2<arboxy-4-(6-chloronaphth-2-ylsulphonyl)-1-[1-(4-pyridyl)piperidin 

orapharmac utically-acceptable salt ther of. 

Anaminoh terocyclic derivative ol th formula I or of th formula la, or a pharmac utically-acceptable salt ther of, 
may be prepar d by any proc ss known to be applicable to the preparation of structurally-relat d compounds. Such 
proc dures are provided as a further feature of the invention and are illustrated by th following representative proc- 
esses in which, unless otherwise stated G 1 , G 2 G 3 , m, R 1 , M 1 , A, M 2 M 3 , X and Q (and any groups defined therein) 
have any of the meanings defined hereinbefore, provided that when there is an amino, alkylamino, hydroxy or carboxy 
group in R 1 , M 1 , M 2 , M 3 or Q then any such group is protected by a conventional protecting group which may be 
removed when so desired by conventional means. 

Necessary starting materials may be obtained by standard procedures of organic chemistry. The preparation of 
such starting materials is illustrated within the accompanying Examples; alternatively analogous procedures to those 
illustrated may be employed by applying no more than the ordinary skill of an organic chemist. 

(a) For the production of those compounds of the formula I wherein M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which T 2 is N and r is 1, the reaction, conveniently in the presence of a suitable base, of an acid of the formula II, 
or a reactive derivative thereof, with an amine of the formula 



HNR 4 -L 2 -T 3 R 5 -M 3 -X-Q 

A suitable reactive derivative of an acid of the formula II is, for example, an acyl halide, for example an acyl chloride 
formed by the reaction of the acid and an inorganic acid chloride, for example thionyl chloride; a mixed anhydride, for 
example an anhydride formed by the reaction of the acid and a chloroformate such as isobutyl chloroformate; an active 
ester, for example an ester formed by the reaction of the acid and a phenol such as pentafluorophenol, an ester such 
as pentafluorophenyl trifluoroacetate or an alcohol such as N-hydroxybenzotriazole or N-hydroxysuccinimide; an acyl 
azide, for example an azide formed by the reaction of the acid and an azide such as diphenylphosphoryl azide; an acyl 
cyanide for example a cyanide formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; 
or the product of the reaction of the acid and a carbodiimide such as N,N'-dicyclohexylcarbodiimide or N-(3-dimethyl- 
aminopropyO-N'-ethylcarbodiimide. 

The reaction is conveniently carried out in the presence of a suitable base such as, for example, an alkali or alkaline 
earth metal carbonate, alkoxide, hydroxide or hydride, for example sodium carbonate, potassium carbonate, sodium 
ethoxide, potassium butoxide, sodium hydroxide, potassium hydroxide, sodium hydride or potassium hydride, or an 
organometallic base such as an alkyl-lithium, for example n-butyl-lithium, or a dialkylamino-lithium, for example lithium 
di-isopropylamide, or, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, collidine, 
4-dimethylaminopyridine, triethylamine, morpholine or diazabicyclo[5.4.0]undec-7-ene. The reaction is also preferably 
carried out in a suitable inert solvent or diluent, for example methylene chloride, chloroform, carbon tetrachloride, 
tetrahydrofuran, 1 ,2-dimethoxyethane, N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one, 
dimethylsulphoxide or acetone, and at a temperature in the range, for example, -78° to 150°C, conveniently at or near 
ambient temperature. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl group, tor example an alkanoyi 
group such as acetyl, an alkoxycarbonyl group, for example a methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl 
group, an arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The 
deprotectbn conditions for the above protecting groups necessarily vary with the choice of protecting group. Thus, for 
example, an acyl group such as an alkanoyi or alkoxycarbonyl group or an aroyl group may be removed for example, 
by hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alter- 
natively an acyl group such as a tert-butoxycarbonyl group may be removed, for example, by treatment with a suitable 
acid such as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such 
as a benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst such as palladium-on- 
carbon or by treatment with a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by treatment with an alkylamine, 
for example dimethylaminopropyiamin , or with hydrazine. 

A suitable protecting group lor a hydroxy group is, for example, an acyl group, for example an alkanoyi group such 
as acetyl, an aroyl group, for xampl benzoyl, or an arylmethyl group, lor xample benzyl. The d protection conditions 
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for the above protecting groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with a suitable base such 
as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an arylmethyl group such as a 
benzyl group may be r moved, for example, by hydrog nation over a catalyst such as palladiumon-carbon. 

A suitable protecting group for a carboxy group is, for example, an est rifying group, for xampl a methyl or an 
ethyl group which may b removed, for example, by hydrolysis with a base such as sodium hydroxide, or for example 
a tert-butyl group which may be removed, for example, by treatment with an acid, for example an organic acid such 
aslrifluoroacetic acid, or for example a benzyl group which may be removed, for example, by hydrogenation over a 
catalyst such as palladium-on-carbon. 

(b) For the production of those compounds of the formula I wherein M 2 is a group of the formula 



(T 2 R 4 ) r -L 2 -T 3 R 5 

is in which T 3 is N, 

and wherein M 3 is a direct link to X, in 
the reaction, conveniently in the presence of a suitable base as defined hereinbefore, of an amine of the formula III 
with a compound of the formula Z-X-Q wherein Z is a displaceable group. 

A suitable value for the displaceable group Z is, for example, a halogeno or sulphonyloxy group, for example a 
20 fluoro, chloro, bromo, mesyloxy or 4-tolylsulphonyloxy group. 

The reaction is conveniently performed in a suitable inert solvent or diluent as defined hereinbefore and at a tem- 
perature in the range, for example, 0°C to 150°C, conveniently at or near ambient temperature. 

(c) For the production of those compounds of the formula I wherein M 1 is a group of the formula 

NR 2 -L 1 -T 1 R 3 

in which T 1 is N, 

and wherein A is a direct link to the carbonyl group, 
30 the reaction, conveniently in the presence of a suitable base as defined hereinbefore, of an amine of the formula IV 
with an acid of the formula 

H0 2 C-M 2 -M 3 -X-Q 
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or a reactive derivative thereof as defined hereinbefore. 

The reaction is conveniently performed in a suitable inert solvent or diluent as defined hereinbefore and at a tem- 
perature in the range, for example, 0° to 150°C, conveniently at or near ambient temperature. 

(d) For the production of those compounds of the formula I wherein M 2 is a group of the formula 



(T 2 R 4 ) r -L 2 -T 3 R 5 



in which T 3 is N, 
45 and wherein M 3 is a group of the formula 



L 3 -(NR 6 ) S 



so in which L 3 is carbonylmethylene, 

the reaction, conveniently in the presence of a suitable base as defined hereinbefore, of an amine of the formula III 

with an acid of the formula 



HOX-CH 2 -(NR 6 ) s -X-Q 



or a reactive derivative thereof as defined hereinbefore. 

The reaction is conveniently performed in a suitable inert solvent or diluent as defined hereinbefore and at a tem- 
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perature in the range, for example, 0° to 1 50°C, conv niently at or near ambient t mperature. 

(e) For the production of those compounds of the formula I wherein M 2 is a group of the formula 

(TV) r -L 2 .T 3 R 5 

in which T 3 is N, 

and wherein M 3 is a direct link to X and X is carbonyiamino, 

the reaction of an amine of the formula 111 with an isocyanate of the formula 

OCN-X-Q 



The reaction is conveniently performed in a suitable inert solvent or diluent as defined hereinbefore and at a tem- 
15 perature in the range, for example, 0° to 60°C, conveniently at or near ambient temperature. 

(f) The reaction, conveniently in the presence of a suitable base as defined hereinbefore, of a compound of the 
formula V wherein Z is a displaceable group as defined hereinbefore, with an amine of the formula 



HNR 2 -L 1 -T 1 R 3 -A-CO-M 2 -M 3 OC-Q 



The reaction is conveniently performed in a suitable inert solvent or diluent as defined hereinbefore and at a tem- 
perature in the range, for example, 0° to 150°C, conveniently in the range 15° to 100°C. 

(g) For the production of those compounds of the formula I wherein M 2 , M 3 or Q bears a carboxy or carboxy- 
25 containing group, the hydrolysis of a compound of the formula I wherein M 2 M 3 or Q bears a (1-4C)alkoxycarbonyl 

group. 

The hydrolysis reaction may conveniently be carried out in a conventional manner using, for example acidic or 
basic catalysis. A suitable acid for the acidic hydrolysis of an ester group is, for example, an inorganic acid such as 
hydrochloric or sulphuric acid. A suitable base for the basic hydrolysis of an ester group is, for example, an alkali or 
30 alkaline earth metal hydroxide such as sodium hydroxide or potassium hydroxide. 

The reaction is conveniently performed in a suitable solvent or diluent such as an alcohol, for example methanol 
or ethanol, and at a temperature in the range, for example, 0° to 120*C, conveniently in the range of 15° to 60°C. 

(h) For the production of those compounds of the formula I wherein M 2 , M 3 or Q bears a carbamoyl, N-alkylcar- 
bamoyl or N,N-dialkylcarbamoyl group, the reaction of a compound of the formula I wherein M 2 M 3 or Q bears a 

35 carboxy group, or a reactive derivative thereof as defined hereinbefore, with ammonia or an appropriate alkylamine or 
dialkylamine. 

The reaction is conveniently performed in a suitable inert solvent or diluent as defined hereinbefore and at a tem- 
perature in the range, for example, 0° to 120°C, conveniently in the range 1 5° to 60°C. 

(i) For the production of those compounds of the formula I wherein Q bears a hydroxy group, the dealkylation of 
40 a compound of the formula I wherein Q bears a (1 -4C)alkoxy group. 

A suitable dealkylating reagent is, for example, any of the many reagents known to effect such a transformation. 
The reaction may be carried out, for example, using an alkali metal (1 -4C)alkylsu1phide such as sodium ethanethiolate 
or, for example, using an alkali metal diarylphosphide such as lithium diphenylphosphide. Alternatively the reaction 
may conveniently be carried out using a boron or aluminium trihalide such as boron tribromide. 
45 The dealkylation reaction is conveniently performed in a suitable inert solvent or diluent as defined hereinbefore 

and at a temperature in the range, for example, -B0° to 100°C, conveniently in the range 0° to 50°C. 

When a pharmaceutically-acceptable salt of a compound of the formula i is required, it may be obtained, for ex- 
ample by reaction of said compound with a suitable acid or base using a conventional procedure. 

When an optically active form of a compound of the formula I is required, it may be obtained, for example, by 
so carrying out one of the aforesaid procedures using an optically active starting material or by resolution of a racemic 
form of said compound using a conventbnal procedure. 

As stated previously the compounds of the formula I and of the formula la are inhibitors of the enzyme Factor Xa. 
The effects of this inhibition may be demonstrated using one or more of the standard procedures set out hereinafter: - 

55 a) Measurement of Factor Xa Inhibition 

An in vitro assay system was carried out based on the method of Kettner et al., J. Biol. Chem., 1990, 265, 
18289-18297, whereby various concentrations of a test compound were dissolved in a pH7.5 buffer containing 0.5% 
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of polyethylene glycol and incubated at 37*C with human Factor Xa (0.001 Units/ml, 0.3 ml) for 1 5 minutes. The chro- 
mogenic substrate S-2765 (KabiVitum AB, 20 uM) was added and the mixtur was incubated at 37°C for 20 minutes 
whilst the absorbance at 405 nm was measured. The maximum reaction velocity (Vmax) was determined and compared 
with that of a control sample containing no test compound. Inhibitor potency was express d as an IC 50 value. 



b) M asurement of Thrombin Inhibition 

The procedure of method a) was repeated except that human thrombin (0.005 Units/ml) and the chromogenic 
substrate S-2238 (KabiVitum AB) were employed. 



c\ Measurement of Anticoagulant Activity 

An in vitro assay whereby human venous blood was collected and added directly to a sodium citrate solution (3.2 
g/100 ml, 9 parts blood to 1 part citrate solution). Blood plasma was prepared by contrifugation (1000 g, 15 minutes) 
and stored at 2-4°C. Conventional activated partial thromboplastin time (APTT) and prothrombin time (PT) tests were 
carried out in the presence of various concentrations of a test compound and the concentration of test compound 
required to double the clotting time, hereinafter referred to as CT2, was determined. In the APTT test, the test com- 
pound blood plasma and APTT reagent were incubated at 37'C for 3 minutes. Calcium chloride (0.02M) was added 
and fibrin formation and the time required for a clot to form were determined. In the PT test, an analogous procedure 
was followed except that tissue thromboplastin was used in place of APTT reagent. 



ctt An ex vivo Assay of Anticoagulant Activity 

The test compound was administered intravenously or orally to a group of Alderley Park Wistar rats. At various 
times thereafter animals were anaesthetised, blood was collected and APTT and PT coagulation assays analogous to 
those described hereinbefore were conducted. 



q\ An in vivo Measurement of Anti thrombotic Activity 

Thrombus formation was induced using an analogous method to that described by \fogel et a|. , Thromb. Research, 
1989 54 399-410. A group of Alderley Park Wistar rats was anaesthetised and surgery was performed to expose the 
vena c'av'a. Two loose sutures were located, 0.7 cm apart, round the inferior vena cava. Test compound was adminis- 
tered intravenously or orally. At an appropriate time thereafter tissue thromboplastin (1 ml/kg) was administered into 
the jugular vein and, after 10 seconds, the two sutures were tightened to induce stasis within the ligated portion of 
vena cava After 1 0 minutes the ligated tissue was excised and the thrombus therein was isolated, blotted and weighed. 

Although the pharmacological potencies of the compounds of formulae I and la vary with structural changes as 
expected, in general compounds of the formulae I and la possess activity at the following concentrations or doses in 
at least one of the above tests a) to cu- 



test a): ICgo (Factor Xa) in the range, for example, 
0.001 -25 uJvl; 

test b): ICgo (thrombin), for example, greater than 50 u.M; 
test c): CT2 (PT) in the range, for example, 1 -50 u.M; 

CT2 (APTT) in the range, for example, 10-100 u.M. 

By way of example, the compound of Example 1 as disclosed hereinafter has an IC 50 of 0.3 u.M against Factor Xa 
in test a) an IC 50 of greater than 100 u.M against thrombin in test b) and a CT2 (PT) of 14 uJvl and CT2 (APTT) of 62 
u.M in test c), and shows an increased clotting time following the intravenous administration of a 10 mg/kg dose in test 
d) and a reduced thrombus weight following the intravenous administration of a 5 mg/kg dose in test e). 

By way of further example, the compound of Example 39, Compound No. 2, as disclosed hereinafter has an IC 50 
of 0 012 uM against Factor Xa in test a), an IC 50 of greater than 100 uJvl against thrombin in test b), a CT2 (PT) of 1 
u.M and CT2 (APTT) of 1 .8 uJvl in test c), and shows an increased clotting time following the intravenous administration 
of a 5 mg/kg dose in test d) and a reduced thrombus weight following the intravenous administration of a 5 mg/kg dose 
in test d). 

By way of further example, the compound of Example 41 , Compound No. 3, as disclosed hereinafter has an IC 50 
of 0 01 uM against Factor Xa in test a) and an IC 50 of 83 u^M against thrombin in t st b). 

By way of further example, the compound of Example 40, Compound No. 5, as disclosed hereinafter has an IC 50 
of 0 003 u.M against Factor Xa in test a), an ICgo of 34 |iM against thrombin in test b), a CT2 (PT) of 0.5 uM and CT2 
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(APTT) of 1.2 u.M in test c), and shows an increased clotting time folbwing the intravenous administration of a 5 mg/ 
kg dose in test d). 

By way ot furth r example, the compound ot Example 62 as disclosed hereinafter has an IC 50 ol 0.002 u.M against 
Factor Xa in test a), an IC 60 of >10 jiM against thrombin in test b), a CT2 (PT) of 0.7 u.M in test c), and shows an 

5 increased clotting time following the intrav nous administration of a 5 mg/kg dose in test d). 

By way of furth r xample, the compound of Example 63 as disclos d hereinafter has an IC 50 of 0.008 u,M against 
Factor Xa in test a), an IC 50 of >10 u.M against thrombin in test b), a CT2 (PT) of 4.6 uM in test c). and shows an 
increased clotting time following the intravenous administration of a 5 mg/kg dose in test d) and a reduced thrombus 
weight following the intravenous administration of a 5 mg/kg dose in test e). 

10 According to a further feature of the invention there is provided a pharmaceutical composition which comprises 

an aminoheterocyclic derivative of the formula I or of the formula la, or a pharmaceutically-acceptable salt thereof, in 
association with a pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral use, for example a tablet, capsule, aqueous or oily solution, 
suspension or emulsion; for topical use, for example a cream, ointment, gel or aqueous or oily solution or suspensbn; 

is for nasal use, for example a snuff, nasal spray or nasal drops; for vaginal or rectal use, for example a suppository; for 
administration by inhalation, for example as a finely divided powder such as a dry powder, a microcrystalhne form or 
a liquid aerosol; for sub-lingual or buccal use, for example a tablet or capsule; or for parenteral use (including intrave- 
nous, subcutaneous, intramuscular, intravascular or infusion), for example a sterile aqueous or oily solution or sus- 
pension. In general the above compositions may be prepared in a conventional manner using conventional excipients. 

20 The amount of active ingredient (that is an aminoheterocyclic derivative of the formulae I or la, or a pharmaceuti- 

cally-acceptable salt thereof) that is combined with one or more excipients to produce a single dosage form will nec- 
essarily vary depending upon the host treated and the particular route of administration. For example, a formulation 
intended for oral administration to humans will generally contain, for example, from 0,5 mg to 2 g of active agent 
compounded with an appropriate and convenient amount of excipients which may vary from about 5 to about 98 percent 

25 by weight of the total composition. Dosage unit forms will generally contain about 1 mg to about 500 mg of an active 
ingredient. 

According to a further feature of the invention there is provided an aminoheterocyclic derivative of the formula I or 
of the formula la, or a pharmaceutically-acceptable salt thereof, for use in a method of treatment of the human or animal 
body by therapy. 

30 The invention also includes the use of such an active ingredient in the production of a medicament for use in> 

(i) producing a Factor Xa inhibitory effect; 

(ii) producing an anticoagulant effect; 

(iii) producing an antithrombotic effect; 

35 (iv) treating a Factor Xa mediated disease or medical condition; 

(v) treating a thrombosis mediated disease or medical condition; 

(vi) treating coagulation disorders; and/or 

(vii) treating thrombosis or embolism involving Factor Xa mediated coagulation. 

40 The invention also includes a method of producing an effect as defined hereinbefore or treating a disease or 

disorder as defined hereinbefore which comprises administering to a warm-blooded animal requiring such treatment 
an effective amount of an active ingredient as defined hereinbefore. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the formulae I or la will naturally 
vary according to the nature and severity of the medical condition, the age and sex of the animal or patient being 

45 treated and the route of administration, according to well known principles of medicine. As mentioned above, com- 
pounds of the formulae I or la are useful in the treatment or prevention of a variety of medical disorders where antico- 
agulant therapy is indicated. In using a compound of the formula I for such a purpose, it will generally be administered 
so that a daily dose in the range, for example, 0.5 to 500 mg/kg body weight is received, given if required in divided 
doses In general lower doses will be administered when a parenteral route is employed, for example a dose for mtra- 

so venous administration in the range, for example, 0.5 to 50 mg/kg body weight will generally be used. For preferred and 
especially preferred compounds of the invention, in general, lower doses will be employed, for example a daily dose 
in the range, for example, 0.5 to 10 mg/kg body weight. 

Although the compounds of the formulae I and la are primarily of value as therapeutic or prophylactic agents for 
use in warm-blooded animals including man, they are also useful whenever it is required to produce an anticoagulant 

ss effect, for example during the ex-yjyo storage of whole blood or in the development of biological tests for compounds 
having anticoagulant properties. 

The compounds of the inv ntionmayb administ red as a sole therapy or they may be administered in conjunction 
with other pharmacologically active agents such as a thrombolytic agent, for xampl tissue plasminogen activator or 
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derivatives thereof or streptokinase. The compounds of the invention may also be admmistered wrth, ("cnwnpto. > 
known plat let aggregation inhibitor (for example aspirin, a thromboxane antagonist or a thromboxane synthase inhib- 
itor), a known hypolipidaemic ag nt or a known anti-hyp rtensive agent. 

The invention will now b illustrat d in th following Examples in which, unless otherwis stated:- 

(i) evaporations were carried out by rotary vaporation in vacuo and work-up procedures were carried out after 
removal of r sidual solids by filtration; 

(ii) operations were carried out at room temperature, that is in the range 18-25'C and under an atmosphere of an 

w (HQ column" chromato^phy (by the flash procedure) and medium pressure liquid chromatography (MPLC) were 

performed on Merck Kieselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) reversed-phase s.hca ob- 
tained from E. Merck, Darmstadt, Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the end-products of the formula I have satisfactory microanalyses and their structures were confirmed by nuclear 
is magnetic resonance (NMR) and mass spectral techniques; unless otherwise stated, CDCb solutions of the end- 

"Sets of the formula I were used for the determination of NMR spectra, data, chemical shift values were meas- 
ured on the delta scale; the following abbreviations have been used: s, singlet; d doublet; t, triplet, m multptot 

(vi) intermediates were not generally fully characterised and purity was assessed by th.n layer chromatographic, 

20 jvSSing Snrw^determined using a Mettler SP62 automatic melting point apparatus or an oil-bath appa- 

ll us- meltT ooints for the end-products of the formula I were generalfy determined after crystallisation from a 
conventionaforganic solvent such as ethanol. methanol, acetone, ether or hexane, alone or in admixture, and 
(viii) the following abbreviations have been used.- 

25 DMF N.N-dimethylformamide; 

THF tetrahydrofuran; 
DMSO dimethylsulphoxide; 

DMPU 1 ,3-dimethyl-3,4,5.6-tetrahydro-2(1 H)-pyrimidinone. 
30 Example 1 

N-[2-Amino-1 -(piperidinocarbonyl)ethyl]-2-(2-naphthalenesulphonamido)acetamide hydrochloride salt (2.6 g) and 
trietiTylamine (3.1 8 ml) were added in turn to a stirred solution of 1 -(4-pyridyl)piperidine-4-carbonyl chloride (1 .54 g) in 
methylenechoride(20ml)andthem^ 

ss Sen ethyl acetate and water. The organic phase was washed with water, dried (MgSO,) and The 
residue was purified by column chromatography using a 89:10:1 mixture of ethyl acetate, me hanol and ammonia as 
eluent The material so obtained was triturated under diethyl ether to give 2-(2-naphthalenesulphonam.do)-N-{1 -pipe- 
ridinocarbonyl-2-[1 -(4-pyridyl)piperidin-4-ylcarbonylamino]ethyl)acetamide as a foam (1 .9 g, 55 /»); 
MMR Soectrum (CD3SOCD3) 1.37-1.76 (m, 10H), 3.15-3.5 (m, 10H), 3.6 (s. 2H), 4.1-4.2 (d. 2H). 4.9 (t, 1H). 7.1 (d, 

40 2H), 7.6-8.2 (m, 10H), 8.4 (s, 1H); 

Elemental Analysis Found C, 60.7; H, 6.5; N, 13.2; 
C^H^NcOsS 0.5H,O requires C, 60.5; H, 6.3; N. 13.6%. 

The N-[2-amin£l - ( piperidinocarbonyl)ethyl]-2-(2-naphthalenesulphonamido)acetam.de used as a starting mate- 

4B (10.16 g) and N.(3-dimethylaminopropyl)-N^thylcarbodiimkfe (147 g) we rea d de d in 

turnTo a stirred solution of N^-benzyloxycarbonyl-DL-asparagine (20 g) in DMF (200 ml) which had been coo ed in an 
ce-bath. The mixture was slirred at V to 5°C for 1 hour. Pipeline (7.4 ml) was added and the for 
16 hours and allowed to warm to ambient temperature. The mixture was concentrated by evaporation Water (500 mf) 
was added and the precipitate was isolated and dried. There was thus obtained N2-benzyloxycarbonyl-DL-asparag.ne 

50 ^P^SSSZ. the Piperidide so obtained (17 g) was added to a stirred solution o, bis(tn = 
etoxy)iodobenzene (33 g) in a mixture of DMF (100 ml) and water (100 ml). The mixture was st.rred at ambient tern- 
pSXS Minutes .Tnethylamine (14.2 ml) was added and the mixture was stirred for 16 hours. The mixture was 
acidified by the addition of 2N aqueous hydrochloric acid and extracted with ethyl acetate Th. aqueous phase was 

ss basified to P H8 by the addition of 2N aqueous sodium hydroxide solution and extracted with ethyl acetate 3 x 60 ml). 
Th extracts wer combined, wash d with water, dried (MgS0 4 ) and evaporated. Ther was thus obtained 1 -[3-am.no- 
2-(benzyloxycarbonylamino)propionyl]piperidineasanoil(8.12g). ninar ; Mma 
Di-il-butyl dicarbonate (8.75 g) and triethylamine (7.1 ml) were added in turn to a st.rred solution of the p.pend.ne 
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so obtained in methylene chloride (150 ml) and the mixture was stirred at ambient temperature for 16 hours. Th 
mixture was partitioned between methylene chloride and 1N aqueous citric acid solution. The organic phase was 
washed with water, dri d (MgS0 4 ) and evaporated. The residue was purified by column chromatography using i a 1.1 
mixture of hexane and thyl acetate as luent.Th re was thus obtain d1-[2-(b nzyloxycarbonylam.no)-3-(tert-butox- 
s vcarbonylamino)propionyl]piperidin as an oil (7.98 g). 

A mixture of a portion (4.2 g) of the malerial so obtained, 10% palladium^on-carbon catalyst (0.3 g) and ethanol 
(100 ml) was stirred under an atmospher of hydrog n for 8 hours. The mixture was fill r d and the filtrate was vap- 
orated. The residue was triturated under diethyl ether to give 1 -[2-amino-3-(tert-butoxycarbonylamino)propionyllpipe- 

10 ndin A soLion of P N 8 (2-naphthylsulphonyl)g^cine (2.93 g) in DMF (20 ml) was added to a stirred mixture of N-hydroxy- 
benzotriazole (1 5g), N-(3-dimethylaminopropyl)-N-ethylcarbodiimide (2.16 g) and DMF (80 ml) which had been cooled 
' in an ice-bath The mixture was stirred for 1 hour. A solution of l-[2-amino-3-(tert-butoxycarbonylamino)pro P ,onyn 
oioeridine (2 98 g) in DMF (1 0 ml) was added and the mixture was allowed to warm to ambient temperature and stirred 
for 16 hours The mixture was partitioned between methylene chloride and water. The organic phase was washed with 

is water dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using ethyl acetate as 
Tlueni . Thlre was thus obtained N-[2-(t^-butoxycarbonylamino)-1-(piperidinocarbonyl)ethyl]-2-(2-naphthalenesul^ 

ohonamidotecetamide (3.2 g), m.p. 95-98°C. 

A portion (0 5 g) of the material so obtained was suspended in ethyl acetate (25 ml) and the mixture was cooled 
in an ice-bath Hydrogen chloride gas was led into the reaction mbrture for 20 minutes. A clear solution was formed 
20 followed by the deposition of a precipitate. The solid was isolated and dried. There was thus obtained N-|2-ammo-1 - 
rDip»riHinocarbonynethyl]-2-(2-naphthalenesulphonamido)acetamide hydrochloride salt (0.34 g); 
. NMR Spectrum ( c6 3 s6cD 3 + CD 3 C0 2 D) 1-2-1.6 (m, 6H), 2.7-3.1 (m, 2H), 3.1-3.25 (t, 2H), 3.3-3.5 (m, 2H), 3.6 (S. 
2H), 4.8-5.0 (t, 1H), 6.5-8.1 (m. 7H), 8.4 (s. 1H); 
Elemental Analysis Found C, 50.9; H, 6.3; N, 11 .8; 
25 CooHasN^S HCI H 2 0 requires C. 50.7; H, 6.1; N. 11 .8%. 

The 1 -(4-pyridyl)piperidine-4-carbonyl chloride used as a starting material was obtained as follows:- 
Oxalyl chloride (0.14 ml) and DMF (2 drops) were added in turn to a stirred solution of 1-(4-pyridyl)pipendine- 
4-carboxylic acid [Tetrahedron . 1 988, 44,7095; 0.21g] in methylene chloride (20 ml). The mixture was stirred at ambient 
temperature for 4 hours. The mixture was evaporated and there was thus obtained the required starting matenal which 
30 was used without further purification. 



Example 2 

A solution of 2-naphthylsulphonyl chloride (0.55 g) in methylene chloride (10 ml) was added to a stirred mixture 
ss of l-ri-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine trihydrochloride salt (0.85 g), Iriethylamine (3.1 ml) and methylene 
chloride (80 ml) and the resultant mixture was stirred at ambient temperature for 1 8 hours. The mixture was partitioned 
between methylene chloride and water. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. 
The residue was purified by column chromatography using increasingly polar mixtures of methylene chloride and mettv 
anol (100:6 to 100:10) as eluent. There was thus obtained i-(2-naphthylsulphonyl)-4-l1-(4-pyridyl)piper.d.n-4-ylcarb- 

40 onyllpiperazine as a solid (0.727 g); „.,„„„„■-, ou\<somow\ 

NMR Spectrum (CD 3 SOCD 3 ) 1.4-1.65 (m, 4H). 2.75-3.05 (m, 7H), 3.5-3.7 (m. 4H), 3.8-3.95 (m, 2H), 6.8 (d, 2H). 

7.65-7.8 (m, 3H), 8.05-8.25 (m, 5H), 8.45 (d, 1H); 
Elemental Analysis Found C, 63.4; H, 6.1; N, 11 .5; 
C^HpoNUOaS 0.5H 2 O requires C. 63.4; H, 6.1 ; N. 11 .8%. 
45 Trie i-[i-(4-pyridyl)piperidin-4-ylcarbonyllpiperazine used as a starting material was obtained as follows: - 

Thionyl chloride (1.6 ml) was added dropwise to a stirred suspension of 1-(4-pyridyl)piperidine-4-carboxyhc acid 
(2 17 g) in methylene chloride (30 ml) and the mixture was stirred at ambient temperature for 1 hour. The nurture was 
evaporated to give 1 -(4-py ridyl)piperidine-4-carbonyl chloride which was used without further purification. 

The material so obtained was suspended in methylene chloride (30 ml) and Iriethylamine (7.B ml) and a solution 
so of 1 -tert-butoxycarbonylpiperazine (2.08 g) in methylene chloride (10 ml) were added in turn. The mixture was stirred 
at ancient temperature for 4 hours. The mixture was partitioned between methylene chlorkie and water. The organic 
phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol as eluent (100:5 to 100:13). There was thus 
obtained 1 -(tert-butoxycarbonyl)-4-[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine (2.38 g). 
55 A saturated solution of hydrogen chloride in diethyl ether (25 ml) was added to a stirred solution of the 1 iert- 

butoxycarbonylpiperazine so obtained in methylene chloride (120 ml) and the mixture was stirred at ambient temper- 
ature lor 18 hours. The mixture was evaporated and the residue was triturated under diethyl ether. There was thus 
obtained 1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine trihydrochloride salt (2.85 g); 
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NMR Spectrum (CD 3 SOCD 3 ) 1.5-1 .9 (m, 4H), 3.0-3.2 (m, 7H), 3.6-3.85 (m, 4H). 4.15-4.3 (m. 2H). 7.2 (d, 2H), 8.2 (d, 
2H). 

Example 3 

1 V-Carbonyldiimidazol (0.089 g) and triethylamine (0.08 ml) were added in turn to a solution of N-[2-amino-1 - 
(piper'idinocarbonyl)ethyl]-2-(2-naphthalenesulphonamido)acetamido hydrochloride salt (0.25 g) in DMF (15 ml) which 
had been cooled in an ice-bath. The mixture was stirred for 30 minutes. 1-(4-Pyridyl)pipera 2 ine (0.089 g) was added 
and the mixture was stirred at ambient temperature for 16 hours. The mixture was partitioned between ethyl acetate 
and water The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was purified by 
column chromatography using ethyl acetate as eluent. There was thus obtained 2-(2-naphthalenesulphonam.do)-N- 
(1 -piperidinocarbonyl-2-[4-(4-pyridyl)piperazin-1 -ylcarbonylamino]ethyl)acetamide as a foam (0. 11 8 g); 
NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 1.3-1.6 (m, 6H). 3.0-3.1 (m. 1H), 3.2-3.6 (m. 15H). 4.8-4.9 (m, 1H). 7.0 (d, 
2H), 7.5-7.7 (m, 2H), 7.75-7.83 (m, 1 H), 7.9-8.1 (m, 3H), 8.1-8.2 (d, 2H), 8.4 (s, 1H); 
Elemental Analysis Found C, 58.9; H, 6.4; N, 15.3; 
CaoH^NTOsSO^EtAc requires C, 59.1; H, 6.2; N, 15.6%. 

Example 4 

Using an analogous procedure to that described in Example 1 except that 24.1 -(4-pyridyl)piperidin-4-yl]acety I chlo- 
ride hydrochloride salt was used in place ol 1 -(4-pyridyl)piperidine-4<arbonyl chloride and that the product was purified 
by high pressure liquid chromatography using a 50:50:0.1 mixture of acetonitrile, water and trifluoroacet.c acic I as 
eluent. There was thus obtained 2-(2-naphthalenesulphonamido)-N-(1 -piperidinocarbonyl-2-{2-[1 -(4-pyndyl)pipend.n- 
4-yllacetamido}ethyl)acetamide as a foam in 18% yield; 

NMRSpeclrum (CD 3 SOCD 3 + CD 3 C0 2 D) 1.0-1.7 (m, 6H), 1.7-2.1 (m, 8H), 3.0-3.4 (m, 9H), 3.5-3.6 (s, 2H), 4.1-4.2 
(d, 2H). 4.8-4.9 (m, 1H). 7.05-7.2 (d, 2H), 7.6-8.2 (m, 8H), 8.4-8.5 (s, 1H); 
Elemental Analysis Found C, 52.8; H, 5.4; N, 11.4; 
CrwHaoNeOcS CF 3 C0 2 H H a O requires C, 53.0; H, 5.8; N, 10.9%. 

The 2-[1-(4-pyridyl)piperidin-4-yl]acetyl chloride hydrochloride salt used as a starting material was obtained as 

<0ll °Triethyl phosphonoacetate (1 9.8 ml) was added dropwise to a stirred suspension of sodium hydride (50% disper- 
sion in mineral oil, 4.8 g) in dimethoxyethane (300 ml) which had been cooled in an ice-bath and the mixture was stirred 
at 0" to 5°C for 1 hour. 

1 -Benzyl-4-piperidone (1 7.85 ml) was added dropwise and the mixture was stirred at ambient temperature for 1 6 hours^ 
The mixture was partitioned between diethyl ether and water. The organic phase was washed with water and with 
brine dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using a 3:2 mixture of 
hexane and ethyl acetate. There was thus obtained i-benzyl-4-(ethoxycarbonylmethylene)piperidme (5.52 g). 

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (1 g) and ethanol (250 ml) was stirred 
under an atmosphere of hydrogen for 6 hours. The mixture was filtered to give ethyl 2-(piperidin-4-yl)acetate as an oil 
(3.31 g) which was used without further purification; .u, 
NMR Spectrum (CDCI 3 ) 1.0-1.2 (m, 2H). 1.25 (t, 3H), 1.7 (s, 2H), 1.9 (m, 1H). 2.2 (d. 2H), 2.6 (m. 2H). 3.05 (m, 2H), 

4 0 ( A mixture of a portion (3.25 g) of the material so obtained, 4-chloropyridine hydrochloride (2.85 g), triethylamine 
(5 28 ml) and xylene (100 ml) was stirred and heated to reflux for 16 hours. The mixture was cooled to ambient tem- 
perature and filtered. The filtrate was evaporated and the residue was partitioned between methylene chloride and 
water The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was punfied by column 
chromatography using a 10:1 mixture of methylene chloride and methanol as eluent. There was thus obtained ethyl 
2-fi-(4-pyridyl)piperidin-4-yl]acetate as an oil (2.15 g). 

A mixture of the material so obtained, 1 N aqueous hydrochloric acid (35.5 ml) and dioxan (100 ml) was stirred and 
heated to 95'C for 3 hours. The mixture was evaporated and the residue was freeze-dned to give 2-[1-(4-pyndyl) 
piperidin-4-yl]acetic acid hydrochloride salt (2.3 g), m.p. 105-108°C. 

Using an analogous procedure to that described in the portion of Example 1 which isconcerned with the preparation 
of startingmaterials, the acetic acid was reacted wrth oxalyl chloride to give 2-(1 -(4-pyridyl)piperidin-4-yl]acetyl chloride 
hydrochloride salt in quantitative yield. 

Exempt S 

Using an analogous proc dure to that described in Example 1 except that 2-{4-(4-pyridyl)piperazin-1-y0ac tyl 
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chloride was used in place of 1-(4-pyridyl)piperidine-4-carbonyl chlorid . There was thus obtained 2-(2-naphthale- 
nesulphonamido)-N-(1-piperidinocarbonyl-2-{2-[4-(4i3yridyl)piperazin-1-yl]acetamido}ethyl)acetarnide as a foam in 

NMRSo'ctrum (CD 3 SOCD 3 ) 1 .3-1 .6 (m, 6H), 2.9-3.05 (s, 2H), 3. 1 -3.7 (m. 14H), 4.8-5.0 (t, 1 H). 7.0-7.2 (d, 2H). 7.6-8.2 
(m, 9H), 8.4(5,11-1); 

Elemental Analysis Found C, 57.4; H, 6.2; N, 14.5; 
Ca.HggNyOcS 1 .5H 2 0 requires C, 57.4; H, 6.5; N, 15.1%. 

The 2-[4-(4-pyridyl)piperazin-1 -yljacetyl chloride used as a starting material was obtained as follows:- 
Sodium hydride (50% dispersion in mineral oil, 1 .9 g) was added portionwise to a stirred mixture of 1 -(4-pyndyl) 
piperazine (3 g) and DMF (20 ml) and the mixture was stirred at ambient temperature for 1 hour. Jert-butyl bromoacetate 
(6 5 ml) was added dropwise and the mixture was stirred for 18 hours. The mixture was partitioned between ethyl 
acetate and water. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was punf.ed 
by column chromatography using a 1 7:3 mixture of methylene chloride and methanol as eluent. There was thus obta.ned 
tert-butyl 2-[4-(4-pyridyl)piperazin-1 -yl]acetate as a solid (2.85 g). 

~~ A mixture of the material so obtained and trifluoroacetic acid (7 ml) was stirred at ambient temperature for 1 8 hours. 
The mixture was evaporated to give 2-[4-(4-pyridyl)piperazin-1-yllacetic acid in quantitative ^yietd, 
N MR Spectrum (CD 3 SOCD 3 ) 3.35-3.5 (m, 4H). 3.9-4.05 (m, 4H), 4.1 (s, 2H), 7.25 (d, 2H), 8.35 (d. 2H). 

A mixture of the material so obtained (2.27 g), oxalyl chloride (1 .5 ml), DMF (3 drops) and methylene chbride (20 

ml) was stirred at ambient temperature for 4 hours. The mixture was evaporated to give 2-[4-(4-pyridyl)piperaz.n-1 -yl] 
acetyl chloride which was used without further purification. 

Example 6 

Triethylamine (0 77 ml) was added to a stirred mixture of ethyl 2-amino-3-[1 -(4-pyridyl)piperidin-4-ylcarbonylamino] 
propionate dihydrochloride salt (1 g), succinimido2-(2-naphthalenesulphonamido)acetate (0.92 g) and methylene chlo- 
ride (50 ml) which had been cooled in an ice-bath. The mixture was allowed to warm to ambient temperature and was 
stirred for4 hours. The mixture was partitioned between methylene chloride and water. The organic phase was washed 
with water dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using a 4:1 mixture 
of ethyl acetate and methanol as eluent. There was thus obtained N-{1-ethoxycarbonyl-2-[1-(4-pyndyl)p.pend.n-4-yl- 
carbonylamino]ethyl}-2-(2-naphthalenesulphonamido)acetamide as a foam (0.203 g); 

NMRSEectnim (CD 3 SOCD 3 ) 1.1-1.2 (t, 3H), 1.4-1.8 (m. 4H), 2.2-2.4 (m, 1H), 2.7-3.0 (t, 2H). 3.5 (s, 2H), 3.8-4.1 (m, 
4H), 4.2-4.4 (t, 1H), 6.7-6.8 (d, 2H), 7.6-8.3 (m, 11 H), 8.4 (s, 1H); 
Elemental Analysis Found C, 55.7; H, 6.0; N, 11.1; 
C 9R H,,N s 0 6 S 2H,0 requires C, 55.5; H, 6.1; N. 11 .6%. 

The elhyl 2-amino-3-[1-(4-pyridyl)piperidin-4-ylcarbonylamino]propionate dihydrochloride salt used as a startmg 

material was obtained as follows:- 

N2-Benzyloxycarbonyl-DL-asparagine (25 g) was added to a stirred solution of bis(trifluroacetoxy)iodobenzene 
(60 6 g) in a mixture of DMF (350 ml) and water (350 ml). The mixture was stirred at ambient temperature for 15 
minutes Pyridine (15 ml) was added and the mixture was stirred for 16 hours. The mixture was evaporated and the 
residue was partitioned between water and diethyl ether. The aqueous layer was evaporated to give an oi mixed with 
a solid. The solid was isolated, washed with diethyl ether and dried. There was thus obtained 3-ammo-2-(benzyloxy- 
carbonylamino)propionic acid (6.3 g). , L1 ,, .... „ .„. honn , 

A portion (3 g) of the material so obtained was added to a stirred mixture of thionyl chloride (1 .01 ml) and ethanol 
(100 ml) which had been cooled to -10»C. The mixture was allowed to warm to ambient temperature and was stirred 
for 1 6 hours. The mixture was evaporated and the residue was triturated under diethyl ether. There was thus obtained 
ethyl 3-amino-2-(benzyloxycarbonylamino)propionate hydrochloride salt (3.45 g), <uic<( , u ,.,. 

NMR Spectrum (CD 3 SOCD 3 ) 1.1-1.25 (t. 3H), 3.0-3.2 (m. 2H), 4.05-4.2 (q, 2H), 4.3-4.5 (m, 1H), 5.1 (s. 2H), 7.3 (m, 
5H), 7.8-7.9 (d.1H), 8.3 (s,2H). . 

Triethylamine (0.7 ml) was added to a stirred mixture of ethyl 3-amino-2-(benzyloxycarbonylam,no)propionate hy- 
drochloride salt (0.5 g), 1-(4-pyridyl)piperidine-4-carbonyl chloride (0.45 g) and methylene chloride (20 ml) and the 
resultant mixture was stirred at ambient temperature for 16 hours. The mixture was partitioned between methylene 
chloride and water. The organic phase was washed with brine, dried (MgS0 4 ) and evaporated. The residue was purified 
by column chromatography using increasingly polar mixtures of ethyl acetate and methanol as eluent. There was thus 
obtained ethyl 2-(benzyloxycarbonylamino)-3-[1 -(4-pyridyl)piperidin-4-ylcarbonylammo]propionate (0.5 g). 

After repetition of the previous step, a mixture of the material so obtained (2 g), 10% palladiumon-carbon catalyst 
(0 2 g) 1N aqueous hydrochloric acid (8.8 ml) and ethanol (50 ml) was stirred under an atmosphere of hydrogen for 
6 hours. The mixture was fill red and th filtrate was evaporated. There was thus obtained ethyl 2-amino-3-[1 -(4-pyr,dyl) 
piperidin-4-ylcarbonylamino]propionate dihydrochloride salt (2.48 g); 
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NMR Spectrum (CD 3 SOCD 3 ) 1.2-1.3(1. 3H). 1.5-1.7 (m, 2H), 1.8-2.0 (m, 2H), 2.6-2.7 (m, 1H), 3.2-3.4 (t, 2H), 4.0-4.3 
(m, 6H), 7.15-7.82 (d, 2H), 8.1-8.2 (d, 2H), 8.5-8.65 (t, 1H). 

The succinimido 2-(2-naphthalenesulphonamido)aceta1e used as a starting material was obtained as follows.- 
A solution of N.N'-dicyclohexylcarbodiimid (4.1 2 g) in ethyl acetat (50 ml) was cooled to 0°C and added to a 
stirred mixtur of N-(2-naphthylsulphonyl)glycine (5.3 g), N-hydroxysuccinimide (2.3 g) and thyl ac tat which had 
be n cooled to 0"C The mixture was stirred at 0°C for 1 hour, allow d to warm to ambient temperature and stirred for 
16 hours The mixtur was recooled to 0»C for 1 hour and filt red. The filtrat was evaporated and the residu was 
recrystallised from a mixture of hexane and ethyl acetate. There was thus obtained the required starting material I (6.2 g); 
NMR Spectrum (CD 3 SOCD 3 ) 2.8 (m, 4H), 4.25 (d. 2H), 7.6-7.75 (m. 2H), 7.8-7.9 (m, 1H), 8.0-8.2 (m, 3H), 8.45 (s, 
1H), 8.6 (t, 1H). 

Example 7 

Using an analogous procedure to that described in Example 2, 2-naphthylsulphonyl chloride was reacted with ethyl 
2-amino-3-[1 -(4-pyridyl)piperidin-4-ylcarbonylamino]propionate dihydrochloride salt to give ethyl 2-(2-naphthalenesul- 
ohonamidoV3-(1-(4-ovridvl)piperidin-4-ylcarbonylamino]propionate as a foam in 37% yield; 

n££2L m (CD^CD7l .1-1 .2 MH), Jl .7 (m, 4H), 2.1-2.3 (m, 1H), 2.7-2.9 (m, 2H), 3.1-3.9 (m, 6H). 3.9-4.1 
(t, 1H), 6.7-6.8 (d, 2H), 7.6-8.2 (m, 11 H), 8.35 (s, 1H); 
Elemental Analysis Found C, 59.8; H, 6.4; N, 10.3; 
C26H3QN4O5S0.75H2O requires C. 59.6; H, 6.0; N, 10.7%. 

Example 8 

A mixture of N-{1 -ethoxycarbonyl-2-[1 -(4-pyridyl)piperidin-4-ylcarbony lamino]ethyl}-2-(2-naphthalenesulphonami- 
do)acetamide (67l g). methylamine (33% solution in ethanol, 0.2 ml) and ethanol (5 ml) was stirred at ambient tem- 
perature for 2 hours The precipitate was isolated and purified by column chromatography using increasingly polar 
mixtures of ethyl acetate and methanol as eluent. There was thus obtained N-methyl-2-[2-(2-naphthalenesulphonami- 
do)acetamido]-3-[1 -(4-pyridyl)piperidin-4-ylcarbonylamino]propionamide (0.01 g); 
Elemental Analysis Found C, 57.6; H, 6.1; N, 13.9; 
C27H32N s O 5 0.5H 2 O0.5EtOH requires C, 57.5; H, 6.1; N, 14.3%. 

Example 9 

A mixture of N-{1 -ethoxycarbonyl-2-[1 -(4-pyridyl)piperidin-4-ylcarbonylamino]ethyl}-2-(2-naphthalenesulphonami- 
do)acetamide (o" 5 g), 0.1N aqueous sodium hydroxide solution (5.3 ml) and methanol (3 ml) was stirred al tambien 
temperature for 2 hours. The basic solution was neutralised by the addition of 0.1 N aqueous hydrochloric acid (5.3 ml) 
and evaporated. The residue was triturated under diethyl ether. There was thus obtained 2-[2-(2-naphthalenesulphona- 
mido)acetamido]-3-l1-(4-pyridyl)piperidin-4-ylcarbonylamino]propionic acid (0.123 g); nLJV 
NMR Soectrum (CD,SOCD,) 1.4-1.65 (m. 2H). 1.6-1.75 (m. 2H), 2.3-2.5 (m, 1H). 2.8-3.0 (t. 2H). 3.25-3.4 (m, 2H). 
3.85-3.95 (d, 2H), 4.0-4.15 (m, 1H), 6.7-6.9 (s, 2H), 7.6-8.4 (m, 10H), 8.4 (s, 1H); 
Elemental Analysis Found C, 46.7; H, 4.5; N, 10.3; 
CgjH^NgOeS 2NaCI H 2 0 requires C, 46.3; H, 4.6; N, 10.4%. 

Example 10 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with i-[3-amino-2-(2-naphthalenesulphonamido)propionyl]piperidine hydrochloride salt to give N-[2-(2-naph- 
thalenesulphonamido)-2-(piperidinocarbonyl)ethyn-1-(4-pyridyl)-piperidine-4-carboxamidein17%yield; 

Elemental Analysis Found C, 61.4; H. 6.8; N, 12.1; 
CoqH^rNrO^S HoO requires C, 61 .3; H, 6.5; N, 12.3%. 

The H3-amino-2-(2-naphthalenesulphonamido)propionyl] piperidine hydrochloride salt used as a starting material 

^^Stemlnr^rml) was added to a stirred mixture of 2-naphthylsulphonyl chloride (1 .67 g), 1 -l2-amino-3-(tert- 
butoxycarbonylamino)propionyl]piperidine (2 g) and DMF (25 ml) and the mixture was stirred at ambient temperature 
for 16 hours The mixture was partrtioned between ethyl acetate and water. The organic phase was washed with brine, 
dried (MgSO.) and evaporated. The residue was purified by column chromatography using increasmgty polar mixtures 
of hexan and ethyl acetate as eluent. Th re was thus obtained 1 -[3-(t_rt-butoxycarbonylamino)-2-(2-naphthalenesul- 
phonamido)propionyl]pip ridine as a solid (2.6 g). 
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The compound so obtained was suspended in ethyl acetate and the m.xture was cooled I .n an esWh. Hydrogn 
chloride oas was led into the mixture for 1 hour. A clear solution was formed followed by the depos.t.on of a precipitate 
ST^tI was thus obtained i- l 3-amino-2-(2-na P hthalenesu.phonamido)propionyl]piper,d,ne hydro- 
chloride salt as a foam (2 g) which was used without further purification. 



Example 11 



Using an analogous procedure to that described in Example 1, l-(4-pyridyl)piperidine-4-camonyl cWor.de was 
reacled with N-[2-amino-2-(piperidinocarbonyl)ethyl]-2-(2-naphthalenesulphonamido)acetamide to give 2-(2-napntna- 
lenesulphona"mido)-N-{2-piperidinocarbonyl-2-[1 -(4-pyridyl)piperidin-4-ylcarbonylamino]ethyl}acetam.de in 41 k yield, 

l P R 2 SecS cD,SOCD 3 + CD 3 C0 2 D) 1.1-1.8 (m. 9H), 3.0-3.6 (m. 12H). 4.0-4.2 (m, 2H), 4.8-5.0 (t. 1H). 7.0-7.2 
(s, 2H), 7.6-7.8 (m, 2H), 7.8-7.9 (m, 1H), 8.0-8.3 (m, 5H), 8.4-8.5 (s, 1H); 
Elemental Analysis Found C, 61.1; H, 6.4; N, 13.7; 

031 TheTf 2 ^^^ USSd 35 8 Startin9 mat9 ' 

^ Tmlto^ < 2 «* SUCCinimid ° 2-(2-naphtha.enesu|. 

ohonamidolacetate (2 4 g) and ethyl acetate (25 ml) was stirred at ambient temperature for 1 2 hours. The mixture was 
£ZSK«»Jri water. ^^^™'^^7*™<^ W ^ZS^ 
The resfc.ua was purified by column chromatography using ethyl acetate as e.uen 

( A mS of the material so obtained. 10% palladium-on-carbon catalyst (0.3 g) and ethanol (40 ml) « £mri 
under 2 adhere of hydrogen for 8 hours. The mixture was filtered and the filtrate was evaporated. The res due 
was ^purmedTy clmn chromatography using a 1:1 mixture of hexane and ethyl acetate as eluent. There was thus 

SE3^ (0 - 52 9) whch was us 

without further purification. 
Example 12 

The procedure described in Example 2 was repeated except that 1 -naphthylsulphonyl chlorid le was used in place 
of 2-naphthylsulphonyl chloride. There was thus obtained 1-(1 ^phthylsulphonyl)-4-[1-(4-pyndyl)p.perKl.n-4.ylcarbo- 

a^cj^ CrSgS,) 1.4-1.7 (m, 4H). 2.75-2.95 (m, 3H), 3.0-3.2 (m, 4H). 3.45-3.65 (m, 4H), 3.8-3.95 (m, 2H), 
6.75 (d, 2H), 7.6-7.8 (m, 3H), 8.0-8.2 (m. 4H), 8.35 (d, 1H), 8.7 (d, 1H); 
Elemental Analysis Found C, 62.2; H, 6.1; N, 11.3; 
CasHasNPaS H 2 0 requires 62.2; H, 6.2; N, 11.6%. 

Example 13 

N-Methylmorpholine (0.095 g) and isobuty. chloroformate (0.13 g) were added in turn to. stir red suspensior , of 
1 -(2rna P hthylsulphonyl)pi P eridine-4-carboxy.ic acid (0.3 g) in THF (6 ml) wh.ch had beer i cooled to -10 OThe m Jure 
was stirred at -10»C for 30 minutes. A solution of l-(4-pyridyl)piperazine (0.155 g) in DMF (3 ml) was added and I the 
Sure was stirred at ambient temperature for 1 8 hours. The mbdure was evaporated and the residue was purrf ed by 
Z chromatography using a 22:3 mixture of methylene chloride and methanol as eluent. There was thus obtained 
1 -11 -(2-naohthvlsulphonyl)piperidin-4-ylcarbony l]-4-(4-pyridyl)piperazine as a solid (0.07 g), 

iSSS (cS 3 SOCD 3 ) 1.5-1.75 (m, 4H), 2.3-2.45 (m, 2H), 2.5-2.65 (m, 1H), 3.5-3.75 (m. 10H). 7.05 (d. 2H), 
7 6-7 75 (m 3H), 8.0-8.2 (m, 5H), 8.35 (d, 1H). 

The -(2-naphthylsulphonyl)piperidine-4-carboxylic acid used as a starting material was obtained a s™°w*- 
A solution of ethyl piperidL 4-carboxylate (1.02 ml) in methylene chloride (5 ml) was added to a stir^red m xtu e 
of 2-naphthylsu.phonyl chlorkle (1 .5 g), triethylamine (4 ml) and methylene chloride (10 ml) ^ 
5-C The mbcture was stirred at ambient temperature for 18 hours. The mixture was evaporated and the residue was 
oarttttoned bettveen ethyl acetate and water. The organic phase was washed with 2N aqueous hydrochloric acid and 
K^ISS «« evaporated. There was thus obtained ethyl 1 -(2-na P hthy. S ulphony,)pi P eridine-4.arb 0 xylate 

° '^mixture of the material so obtained, potassium hydroxide (0.62 g) and ethanol (18 ml) was stirred and heated 
to refiux for 4 hours. The mixture was vaporated and the residue was partitioned between methylene chtorrfe and 
wa e The organic phase was dried (MgS0 4 ) and evaporated. There was thus obtained 1 -(2-na P hth y lsulphonyl) P ipe- 
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ridine-4-carboxylic acid (1 .35 g); 

NMR Spectrum (CD 3 SOCD 3 ) 1.5-1.7 (m. 2H). 1.8-1.95 (m, 2H), 2.2-2.3 (m, 1H), 2.45-2.55 (m, 2H), 3.5-3.6 (m, 2H), 
7.65-7.8 (m, 3H). 8.05-8.25 (m, 3H), 8.45 (d, 1H). 



Example 14 

N, N'-Dicyclohexylcarbodiimid (0.5 g) was added to a stirred mixture of N-(2-amino-3-phenylpropyl)-1 -(4-pyridyl) 
piperidine-4-carboxamide (1 .08 g), N-(2-naphthylsulphonyl)glycine (0.85 g) N-hydroxybenzotriazole (0.34 g), N-meth- 
ylmorpholine (0.71 ml) and DMF (20 ml) which had been cooled to 5°C. The mixture was stirred at ambient temperature 
for 18 hours. The mixture was evaporated and the residue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and methanol (20:1 to 20:3) as eluent. There was thus obtained 2-(2-naphthale- 
nesulphonamido)-N-{1-phenyl-3-[1-(4^ as a so,id <° 52 9> ; 

NMR Spectrum (CD 3 SOCD 3 ) 1.5-1.7 (m, 2H), 1.75-1.9 (m, 2H), 2.4-2.65 (m, 4H), 2.9-3.4 (m, 6H), 3.85-4.0 (m, 1H), 
4.0-4.15 (m, 2H), 7.0-7.2 (m, 6H), 7.55-7.65 (m, 3H), 7.75 (m, 1H), 7.9-8.1 (m, 5H), 8.35 (d, 1H). 

The N-(2-amino-3-phenylpropyl)-1-(4-pyridyl)piperidine-4-carboxamide used as a starting material was obtained 

as follows:- n , _ , 

Using an analogous procedure to that described in J. Chem. Res. (S), 1992, 391, N2-tert-butoxycarbonyl-DL- 

phenylalanine was converted in four steps into l-amino-2-(tert-butoxycarbonylamino)-3-phenylpropane. 

Using an analogous procedure to that described in the second paragraph of the portion of Example 2 which is 

concerned with the preparation of starting materials, 1 -(4-pyridyl)piperidine-4-carbonyl chloride was reacted with 1 -ami- 

no-2-(tert-butoxycarbonylamino)-3-phenylpropane to give N-[2-(terl-butoxycarbonylamino)-3-phenylpropyl]-1 -(4-pyri- 

dyl)piperidine-4-carboxamide in 39% yield. 

A mixture of the material so obtained (0.95 g) and trifluoroacetic acid (2 ml) was stirred at ambient temperature 

for 1 8 hours. The mixture was evaporated and the residue was triturated under diethyl ether. There was thus obtained 

N-(2-amino-3-phenylpropyl)-1 -(4-pyridyl)piperidine-4-carboxamide (0.9 g) which was used without further purification; 

NMR Spectrum (CD 3 SOCD 3 ) 1.5-1.7 (m, 2H), 1.85-2.0 (m, 2H), 2.75-3.0 (m, 2H), 3.1-3.5 (m, 6H), 4.15-4.3 (m, 2H), 

7.1 5-7.4 (m, 7H), 8.2-8.3 (m, 2H). 



Example 15 

Using an analogous procedure to that described in Example 2 except that DMF was used in place of methylene 
chloride as the reaction solvent, i-{2-[4-(4-pyridyl)piperazin-1-yl]acetyl}piperazine was reacted with 2-naphthylsulpho- 
nyl chloride to give V(2-naphthylsulphonyl)-4-{2-[4-(4-pyridyl)piperazin-1-yl]acetyl}piperazine in 22% yield; 
NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 2.4-2.5 (m, 4H), 2.9-3.05 (m, 4H), 3.15 (s, 2H), 3.3-3.45 (m, 4H), 3.45-3.65 
(m, 4H), 6.95 (d, 2H), 7.5-7.75 (m, 3H), 7.95-8.2 (m, 5H), 8.4 (s, 1H); 
Elemental Analysis Found C, 62.1; H, 6.1; N, 14.4; 
C2sH29N 5 0 3 S requires C, 62.6; H, 6.1; N, 14.6%. 

The 1 -{2-[4-(4-pyridyl)piperazin-1-yl]acetyl}piperazine used as a starting material was obtained as follows:- 
N,N,-Dicyclohexylcarbodiimide (0.84 g) was added to a stirred mixture of 2-[4-(4-pyridyl)piperazin-1 -yljacetic acid 
(1 g), 1 -(tert-butoxycarbonyl)piperazine (0.67 g), N-hydroxybenzotriazole (0.382 g), N-methylmorpholine (0.79 ml) and 
DMF (30 ml) which had been cooled to 5°C. The mixture was stirred at ambient temperature for 18 hours. The mixture 
was evaporated and the residue was purified by column chromatography using a 17:3 mixture of methylene chloride 
and methanol as eluent. There was thus obtained i-(tert4>irtoxycarbOT 
erazine as a foam (0.87 g). 

A mixture of a portion (0.75 g) of the material so obtained, trifluoroacetic acid (2 ml) and methylene chloride (5 ml) 
was stirred at ambient temperature lor 4 hours. The mixture was evaporated to give 1-{2-[4-(4-pyridyl)piperazin-1-yl] 
acetyl}piperazine in quantitative yield; 

NMR Spectrum (CD 3 SOCD 3 ) 3.05-3.25 (m, 4H), 3.55-3.7 (m, 2H), 3.7-3.8 (m, 2H), 3.9-4.1 (m, 4H), 4.3 (s, 2H), 7.3 (d, 
2H), 8.4 (d. 2H), 9.35 (s, 2H). 



Example 16 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with N-[3-amino-1-(piperidinocarbonyl)propyl]-2-(2-naphthalenesulphonamido)acetamide hydrochloride salt 
to give 2-(2-naphthalenesulphonamido)-N-{1 -piper idinocarbonyl-3-[l -(4-pyridyl)piperidin-4-ylcarbonylamino]propyl} 
acetamid in 17% yield; 

NMR Spectrum (CD 3 SOCD 3 ) 1.3-1.8 (m, 12H), 2.3-2.5 (m, 1H), 2.7-3.1 (m, 4H), 3.2-3.45 (m, 4H), 3.5-3.6 (m, 2H), 
3.8-4.0 (m, 2H). 4.6-4.7 (m, 1H), 6.7-6.85 (m, 2H), 7.6-7.8 (m, 3H), 7.8-7.9 (m, 1H), 8.0-8.35 (m, 7H), 8.4 (s, 1H); 
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Elemental Analysis Found C, 59.6; H, 6.6; N, 13.0; 
CaaH^NeOgS 1.25H 2 C- requires C, 59.8; H, 6.6; N, 13.1%. 

The N-(3-amino-1-(piperidinocarbonyl)propyl]-2-(2-naphthalenesulphonamido)acetamide hydrochlorid salt us d 

as a starting mat rial was obtained as follows:- 

1 ,1 '-Carbonyldiimidazole (3.95 g) was added to a stirred solution of N2-benzyloxycarbonyl-DL-glutamme (8.47 g) 
in DMF (60 ml) and the mixture was stirred at ambient temperature tor 1 5 minutes. The mixture was cooled to 5° C and 
pipeline (4 82 ml) was add d dropwise. The mixtur was allowed to warm to ambient temperatur over 1 hour. The 
mixture was partitioned between ethyl acetate and 2N aqueous hydrochloric acid. The organic phase was washed with 
water and with brine, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using a 9. 
1 mixture of ethyl acetate and methanol as eluent. There was thus obtained N2-benzyloxycarbonyl-DL-glutamine pip- 
eridide (4.78 g). m.p. 136-1 38°C. 

Using analogous procedures to those described in the second, third and fourth paragraphs of the portion of Example 
1 which is concerned with the preparation of starting materials, the DL-glutamine piperidide was converted into 1- 
[2-amino-4-(tert-butoxycarbonylamino)butyryl]piperidinein 14% yield. 

1 1 '-Carbonyldiimidazole (0.31 g) was added to a stirred solution of N-(2-naphthylsulphonyl)glycme (0.446 g) in 
DMF (5 ml) and the mixture was stirred at ambient temperature for 30 minutes. The mixture was cooled to 5"C and 1 - 
[2-amino-4-(tert-butoxycarbonylamino)butyryl]piperidine (0.546 g) was added. The mixture was stirred al ambient tem- 
perature for 6 hours. The mixture was partitioned between ethyl acetate and 1M aqueous citric acid solution. The 
organic phase was washed with water and with brine, dried (MgS0 4 ) and evaporated. The residue was purif.ed by 
column chromatography using a 1 : 1 mixture of methylene chloride and ethyl acetate as eluent. There was thus obtained 
N-[3-(i£rt-butoxycarbonylamino)-1 -(piperidinocarbonyl)propyl]-2-(2-naphthalenesulphonamido)acetam.de as a sol.d 

(0 ^The material so obtained was suspended in ethyl acetate (50 ml) and the mixture was cooled in an ice-bath. 
Hydrogen chloride gas was led into the mixture for 5 minutes. A clear solution was obtained followed by the deposition 
of a precipitate. The mixture was evaporated to give N-[3-amino-1-(piperidinocarbonyl)propyl]-2-(2-naphthalenesul- 
phonamido)acetamide hydrochloride salt (0.528 g) which was used without further purification. 



Example 17 



N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride salt (0.575 g) was added to a stirred mixture of 
(3sj^(2-naphthalmesulpho^ 

triethylamine (0 41 7 ml) and DMF (10 ml) and the mixture was stirred at ambient temperature for 30 minutes. 1 -(4-Py- 
ridyl)piperazine (0 489 g) was added and the mixture was stirred at ambient temperature for 16 hours. The mixture 
was partitioned between ethyl acetate and water. The organic phase was washed with water and with brine, dried 
(MgSO.) and evaporated. The residue was purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. There was thus obtained l-f(3S)-3-(2-naphthalenesulphonamido)-3-(pip- 
eridinocarbonyl)propionyl]-4-(4-pyridyl)piperazine as a solid (0.407 g); 

NMR Spectrum (CDCI 3 ) 0.8-1.1 (m. 2H). 1.2-1.5 (m, 4H), 2.5-2.8 (m. 2H). 3.0-3.2 (m. 1H), 3.2-3.45 (m, 7H) , 3.5-3.7 
(m,3H), 3.75-3.9 (m, 1H), 4.6-4.7 (m, 1H), 6.2-6.4 (m, 1H), 6.6-6.65 (m, 2H), 7.5-8.0 (m, 6H), 8.3-8.4 (m, 2H), 8.43 
(m, 1H); 

Elemental Analysis Found C, 60.0; H, 6.0; N, 12.3; 
C 28 H33N 5 0 4 S 0.3CH 2 CI 2 requires C, 60.4; H, 6.0; N, 1 2.4%. 

The (3S)-3-(2-naphthalenesulphonamido)-3-(piperidinocarbonyl)propionic acid used as a starting material was 

obtained as follows:- . . 

N2-(tert-butoxycarbonyl)-L-aspartic acid 0"-benzyl ester (16.2 g) was added portionwise to a stirred mixture of 
1 V-Iarbonyldiimidazole (8.1 g) in DMF (100 ml). The resultant mixture was stirred at ambient temperature for 30 
minutes The mixture was cooled in an ice-bath and piperidine (6 ml) was added dropwise. The mixture was stirred 
and allowed to warm to ambient temperature over 3 hours. The mixture was partitioned between ethyl acetate and 2N 
aqueous hydrochloric acid. The organic phase was washed with waler, dried (MgS0 4 ) and evaporated. The residue 
was purified by column chromatography using ethyl acetate as eluent. There was thus obtained NP-(tert-butoxycart> 
onyl)-L-aspartic 1 -piperidide 0 4 -benzyl ester (17.9 g). 

A portion (4 5 g) of the material so obtained was dissolved in ethyl acetate (75 ml) and the solution was cooled in 
an ice-bath. Hydrogen chbride gas was led into the solution for 20 minutes. The mixture was evaporated to give L- 
aspartic 1 -piperidide C^-benzyl ester hydrochloride salt (3.6 g); 

NMR Spectrum (CDCI 3 ) 1 .3-1 .8 (m, 6H), 3.05-3.3 (m, 2H). 3.4-3.6 (m, 4H), 4.9-5.0 (m. 1H). 5.15 (s, 2H), 7.3-7.4 (m, 
5H) 8 5-8 8 (m 3H) 

A portion (2 63 g) of th material so obtained was reacted with 2-naphthylsulphonyl chloride (2 g) using an anal- 
ogous procedure to that described in Exampl 2. There was thus obtain d benzyl (3S)-3-(2-naphthalenesulphonam.- 
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do)-3-(pip ridinocarbonyl)prop'ionate as an oil (2.96 g, 82%). 

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (0.2 g) and ethanol (25 ml) was stirred 
under an atmosph r of hydrogen for 6 hours. The mixture was filt red and th filtrate was evaporat d. Th te was 
thus obtained (3S)-3-(2-naphthalen sulphonamido)-3-(pip ridinocarbonyl)propionic acid as a foam (2.2 g, 86%); 
5 NMR Spectrum (CDCI 3 ) 0.8-1 . 1 (m, 1 H), 1 .1 -1 .5 (m, 5H), 2.4-2.7 (m, 2H), 3.0-3.4 (m, 4H), 4.7 (t, 1 H), 5.3-5.7 (m, 2H), 
7.5-7.7 (m, 2H), 7.75-8.0 (m, 4H), 8.45 (s, 1H). 

Example 18 

10 1 1 '-Carbonyldiimidazole (0. 307 g) was added to a solution of (3S)-3-[2-(2-naphthalenesulphonamido)acetamido]- 

3-(pip'eridinocarbonyl)propionic acid (0.85 g) in DMF (10 ml) and the mixture was stirred at ambient temperature for 
30 minutes l-(4-Pyridyl)piperazine (0.309 g) was added and the mixture was stirred at ambient temperature for 16 
hours The mixture was partitioned between ethyl acetate and water. The organic phase was washed with water and 
with brine dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly 

is polar mixtures of methylene chloride and methanol as eluent. The material so obtained was recrystallised from ace- 
tonitrile. There was thus obtained 2-(2-naphthalenesulphonamido)-N-{(1S)-1-(piperidinocarbonyl)-2-[4-(4-pyndyl)pip- 
erazin-1 -ylcarbonyl]ethyl}acetamide (0.201 g, 17%), m.p. 201-203°C; 

NMR Spectrum (CDCI 3 + CD 3 C0 2 D) 1.2-1.6 (m. 6H), 2.1-2.3 (m, 1H), 2.7-2.9 (m, 1H), 3.1-4.8 (m, 14H), 4.9-5.0 (m, 
1H), 7.0 (d, 2H), 7.6-7.75 (m, 2H), 7.8-7.85 (m. 1H), 7.9-8.15 (m, 3H), 8.2-8.3 (m, 2H). 8.4 (s, 1H); 
20 Elemental Analysis Found C, 59.9; H, 6.2; N, 14.1; 

CaoHasNeOgS 0.5H 2 O requires C, 59.9; H, 6.2; N, 1 4.0%. 
" The (3S)-3-[2-(2-naphthalenesulphonamido)acetamido]-3-(piperidinocarbonyi)propionic acio used as a starting 

material was obtained as follows:- 

1 1 '-Carbonyldiimidazole (0.81 g) was added to a stirred mixture of N-(2-naphthylsulphonyl)glycme (1.33 g) and 

25 DMF (10 ml) and the mixture was stirred at ambient temperature for 30 minutes. L-Aspartic 1 -piperidide 0*-benzyl 
ester hydrochloride salt (1.63 g) and triethylamine (0.87 ml) was added in turn and the mixture was stirred at ambient 
temperature for 16 hours. The mixture was partitioned between ethyl acetate and water. The organic phase was washed 
with water and with brine, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using 
a 3:2 mixture of methylene chloride and ethyl acetate as eluent. There was thus obtained benzyl (3S)-3-[2-(2-naph- 

30 thalenesulphonamido)acetamido]-3-(piperidinocarbonyl)propionate as a foam (1 .59 g). 

A mixture of a portion (1 .44 g) of the material so obtained, 10% palladium-on-carbon catalyst (0.2 g) and ethanol 
(30 ml) was stirred under an atmosphere of hydrogen lor 6 hours. The mixture was filtered and the filtrate was evap- 
orated. The residue was purified by column chromatography using ethyl acetate as eluent. There was thus obtained 
(3S)-3-[2-(2-naphthalenesulphonamido)acetamido]-3-(piperidinocarbonyl)propionic acid as an oil (0.858 g); 

35 NMR Spectrum (CDCI 3 ) 1.4-1 .7 (m, 6H), 2.4-2.8 (m, 2H), 3.4-3.6 (m, 4H), 3.6-3.8 (m, 2H), 5.1 -5.35 (m, 1 H), 6.5-6.6 
(m, 2H), 7.5-7.7 (m, 2H), 7.8-8.0 (m, 5H), 8.4 (s, 1H). 

Example 19 

40 Using an analogous procedure to that described in Example 1, l-(4-pyridyl)piperidine-4-carbonyl chloride was 

reacted with l-[3-amino-2-(benzyloxycarbonylamino)propionyl]piperidine to give N-[2-(benzyloxycarbonylammo)-2- 
(piperidinocarbonyl)ethyl]-1-(4-pyridyl)piperidine-4-carboxamide in 44% yield; 

NMR Spectrum 1.5-2.0 (m, 10H), 2.2-2.4 (m, 1H), 2.8-3.0 (m. 2H), 3.2-3.35 (m, 1H), 3.4-3.7 (m, 5H), 3.8-3.95 (m, 2H), 
4.7-4.8 (m.1H), 5.2 (S, 2H), 6.0-6.2 (m, 1H), 6.2-6.4 (m, 1H), 6.6-6.7 (m, 2H), 7.3-7.4 (m, 5H), 8.2-8.3 (m, 2H); 
45 Elemental Analysis Found C, 63.1; H, 7.4; N, 13.3; 
C27H34N504 H 2 0 requires C, 63.4; H, 7.2; N. 13.7%. 

Example 20 

so A mixture of 3-(2-naphthalenesulphonamido)propionic acid [prepared by the reaction of 2-naphthylsulphonyl chlo- 

ride and 3-aminopropionic acid; 0.163 g], N-hydroxysuccinimide (0.067 g), N-(3-dimethylaminopropyl)-N'-ethylcarbo- 
diimide (0 112 g) and DMF (10 ml) was stirred at ambient temperature for 30 minutes. A solution of N-[2-amino-2- 
(piperidinocarbonyl)ethyll-1-(4-pyridyl)piperidine-4-carboxamide (0.21 g) in DMF (2 ml) was added and the mixture 
was stirred at ambient temperature for 16 hours. The mixture was evaporated and the residue was partitioned between 

ss methylene chloride and water. The organic phase was washed with 2N aqueous sodium hydroxide solution and with 
water dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly polar 
mixtures of ethyl acetate and methanol as eluent. There was thus obtained 3-(2-naphthalenesulphonamido)-N-{1- 
(piperidinocarbonyl)-2-I1(4-pyridyl)piperidin-4-ylcarbonylamino]ethyl}propionamide (0.14 g), m.p. 201-203°C; 
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NMR Spectrum (CD 3 SOCD 3 ) 1.2-1.6 (m. 10H). 2.1-2.3 (m. 3H), 2.6-2.6 (m. 2H), 2.9 (t, 2H). 3.0-3.1 (m, 1H), 3.3-3^5 
(m.3H)"3.7-3.9 (m, 2H), 4.7-4.8 (m, 1 H), 6.6-6.7 (m. 2H), 7.5-7.7 (m, 3H), 7.7-7.8 (m. 2H), 7.9-8.2 (m, 6H), 8.35 (m, 1 H); 
Ejem n'tal Analysis Found C, 61.2; H, 6.4; N, 12.8; 
CazHdnNeOgS 0.5EIAC r quires C, 61 .4; H, 6.6; N, 1 2.7%. 

The N-[2-amino-2-(piperidinocarbonyl)ethyl]-1-(4-pyridyl)piperidine-4-carboxamide used as a starting material 

was obtained as follows: - 

A mixture of N-[2-(benzyloxycarbonylamino)-2-(pip ridinocarbonyl) thyl]-1-(4-pyridyl)piperidine-4-carboxamide 
(1 37 g), 10% palladium-on-carbon catalyst (0.2 g) and ethanol was stirred under an atmosphere of hydrogen for 1 
hour. The mixture was filtered and the filtrate was evaporated. There was thus obtained the required starting material 
in 91% yield. 



Example 21 

Using an analogous procedure to that described in Example 2, N-[2-amino-2-(piperidinocarbonyl)ethyl]-1 -(4-pyri- 
dyl)piperidine-4-carboxamide was reacted with naphthalene-2-carbonyl chloride to give N-{1 -(piperidinocarbonyl)-2- 
ri-(4-pyridyl)piperidin-4-ylcarbonylamino]ethyl}naphthalene-2-carboxamide in 85% yield; 

NMR Spectrum (CDCy 1.5-2.1 (m. 1 0H), 2.3-2.4 (m, 1H), 2.8-3.0 (m, 2H), 3.4-4.0 (m. 8H), 5.15-5.25 (m, 1H),6.6(m, 
1H), 6.85 (m, 1 H), 7.5-7.7 (m. 2H), 7.8-8.0 (m, 5H), 8.2 (d, 2H), 8.35 (s, 1H); 
Elemental Analysis Found C, 67.6; H. 7.0; N, 13.0; 
C30H35N5O3 H z O requires C, 67.8; H, 7.0; N, 13.1%. 



Example 22 

A solution of 4-tolyl isocyanate (0. 1 33 g) in methylene chloride (5 ml) was added dropwise to a stirred solution of 
N-[2-amino-2-(piperidinocarbonyl)ethyl]-1 -(4-pyridyl)piperidine-4-carboxamide (0.359 g) in methylene chloride (1 0 ml). 
The mixture was stirred at ambient temperature for 2 hours. The precipitate was isolated and purified by column chro- 
matography using a 9:1 mixture of melhylene chloride and methanol as eluent. There was thus obtained N-{2-piperid- 
inocarbonyl-2-[3-(4-tolyl)ureido]ethyl}-1-(4-pyridyl)piperidine-4-carboxamide (0.13 g), m.p. 252-253"C; 
NM R Spectrum (CD 3 SOCD 3 ) 1.4-1.8 (m, 10H), 2.2 (s, 3H). 2.25 (m, 1H). 2.7-2.9 (m, 2H). 3.05-3.25 (m, 2H). 3.35-3.5 
(m, 2H), 3.5-3.6 (m, 2H), 3.75-4.0 (m, 2H), 4.8-5.0 (m, 1H), 6.3 (d, 1H), 6.7 (m, 2H), 7.0 (d, 2H), 7.25 (d, 2H), 7.95 (m, 
1 H), 8.05-8.15 (m, 1 H), 6.7 (s, 1 H); 
Elemental Analysis Found C, 65.8; H, 7.4; N, 16.9; 
C 27 H36N 6 0 3 requires C, 65.8; H, 7.4; N, 17.1%. 



Example 23 

Using an analogous procedure to that described in Example 2, 2-amino-N-{1-piperidinocarbonyl-2-[1-(4-pyridyl) 
piperkJin-4-ylcarbonylamino]ethyl}acetamide hydrochloride salt was reacted with 4-toluenesulphonyl chloride to give 
N-{1 -piperidinocarbonyl-2-{1 -(4-pyridyl)piperidin-4-ylcarbonylamino]ethyl)-2-(4-toluenesulphonamido)aceta mide in 

50% yield as a foam; ^ y „ ntJ . 

NMR Spectrum (CD 3 SOCD 3 ) 1.3-1.8 (m, 10H). 2.2-2.4 (m, 4H), 2.7-2.9 (m, 2H), 3.0-3.2 (m. 1H). 3.3-3.6 (m, 12H), 
3 8-4 0 (m, 2H), 4.8-4.95 (m. 1H), 6.7-6.8 <m, 2H). 7.35 (d. 2H). 7.6-7.7 (m. 2H), 8.05-8.2 (m, 2H), 8.25 (d, 2H). 

The 2-amino-N-{1 -piperidinocarbony l-2-[1 -(4-pyridyl)piperidin-4-ylcarbonylamino]ethyl)acetamide hydrochloride 
salt used as a starting material was obtained as follows: - 

2-(tert-Butoxycarbonylamino)acetic acid N-hydroxysuccinimide ester [obtained by the reaction of that acid and N- 
hydroxysuccinimide in the presence of dicyclohexyl-carbodiimide, 0.272 g] was added to a stirred solution of N-[2-ami- 
no-2-(piperidinocarbonyl)ethyl]-1-(4-pyridyl)piperidine-4-carboxamide (0.359 g) in methylene chloride (5 ml). The mix- 
ture was stirred at ambient temperature for 16 hours. The mixture was partitioned between methylene chloride and 2N 
aqueous sodium hydroxide solution. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The 
material so obtained was suspended in methylene chloride (25 ml) and hydrogen chloride gas was led into the solution 
for 5 minutes. A clear solution was obtained followed by the deposition of a precipitate. The mixture was evaporated 
to give the required starting material. 



Example 24 

1 V-Carbonyldiimidazole (0.11 g) was added to a stirred solution of 2-(2-naphthalenesulphonamido)acetic acid 
(0 182 g) in DMF (2 ml) which had been cooled to 5'C. The mixture was stirred at 5°C for 30 minutes. A solution of 1 - 
[4-amino-4-(piperidinocarbonyl)butyryl]-4-(4-pyridyl)piperazine (0.247 g) in DMF (3 ml) was added and th mixture was 
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stirred at ambient temp rature for 1 6 hours. The mixture was partitioned between ethyl acetate and water. The organic 
phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography 
using a 95:5:0.5 mixture of ethyl acetate, methanol and aqueous ammonium hydroxide as eluent. There was thus 
obtained 2-(2-naphthaleneulphonamido)-N-{1 -pip ridinocarbonyl-3-[4-(4-pyridyl)piperazin-1 -ylcarbonyl]propyl}ac ta- 

NMRSpltuum (CD 3 SOCD 3 ) 1.4-1.7 (m, 7H), 1.8-1.95 (m, 1H), 2.1-2.4 (m, 2H), 3.2-3.6 (m, 14H), 4.65-5.75 (m, 1H), 
6.8 (d, 2H), 7.6-7.75 (m, 2H), 7.8-7.9 (m, 1H), 7.9-8.2 (m, 7H), 8.45 (s, 1H). 

The 1-[4-amino-4-(piperidinocarbonyl)butyrylH-(4-pyridyl)piperazine used as a starting material was obtained as 

follows:- 

10 A solution of piperidine (0.85 g) in methylene chloride (5 ml) was added dropwise to a solution of Nz-benzyloxy- 

carbonyl-DL-glutamic anhydride fJ. Chem. Soc., 1950, 1954; 2.63 g] in methylene chloride (20 ml) which had been 
cooled to 0*C. The mixture was stirred at 0°C for 1 hour. The mixture was extracted with ethyl acetate. The extract 
was acidified by the addition of concentrated hydrochloric acid, washed with water, dried (MgS0 4 ) and evaporated. 
The residue was purified by column chromatography using increasingly polar mixtures of ethyl acetate, acetic acid and 

75 methanolaseluent(99:1:0to99:1:5). There wasthus obtained N 2 -benzyloxycarbonyl-DL-glutamicC 1 -piperidide (0.78 
g) m p. 92-93°C. 

A portion (0 7 g) of the material so obtained was dissolved in DMF (10 ml) and cooled in an ice-bath. 1 , V-Carbo- 
nyldiimidazole (0.325 g) was added and the mixture was stirred at 5°C for 30 minutes. A solution of 1-(4-pyridyl)pip- 
erazine (0 327 g) in DMF (2 ml) was added and the mixture was stirred at ambient temperature for 3 hours. The mixture 
20 was partitioned between ethyl acetate and water. The organic phase was washed with water, dried (MgS0 4 ) and evap- 
orated. There was thus obtained 1 -[4-(benzyloxycarbonylamino)-4-(piperidinocarbonyl)butyryl]-4-(4-pyridyl)piperazine 

(0.55 g). 

A portion (0.4 g) of the material so obtained, 10% palladium -on-carbon catalyst (0.1 g) and ethanol (20 ml) was 
stirred under an atmosphere of hydrogen for 6 hours. The mixture was filtered and the filtrate was evaporated. There 
25 was thus obtained 1 -[4-amino-4-(piperidinocarbonyl)buty ry l]-4-(4-pyridyl)piperazine (0.26 g); 

NMR Spectrum (CDCI 3 + CD 3 SOCD 3 ) 1.4-1.7 (m, 6H), 1.9-2.1 (m, 1H), 2.3-2.6 (m, 2H), 2.7-2.8 (m, 1H), 3.2-3.8 (m, 
12H), 6.65 (d, 2H),8.3 (d, 2H). 

Example 25 

30 

Using an analogous procedure to that described in Example 1, 2-[4-(4-pyridyl)piperazin-1-yl]acetyl chloride was 
reacted with N-(3-aminopropyl)naphthalene-2-sulphonamide to give N-[3-(2-naphthalenesulphonamido)propyl]-2-[4- 
(4-pyridyl)piperazin-1 -yl]acetamide in 34% yield; , „ „ ^ „ 

NMR Spectrum (CD 3 SOCD 3 ) 1 .5-1 .7 (m, 2H), 2.75-2.9 (t, 2H), 2.9-3.0 (s, 2H), 3.1-3.25 (t, 2H), 3.4-3.6 (m, 8H), 7.6-7.9 
35 (m, 6H), 8.0-8.2 (m, 4H), 8.4 (s, 1 H), 8.7-8.8 (d, 2H); 
Elemental Analysis Found C, 61.6; H, 6.25; N, 15.0; 
C 24 H29N 5 0 3 S requires C, 61.2; H, 6.2; N, 14.8%. 

The N-(3-aminopropyl)naphthalene-2-sulphonamide used as a starting material was obtained by the reaction of 
2-naphthylsulphonyl chloride (2 g) and 1 ,3-diaminopropane (2.95 ml) in methylene chloride (25 ml) solution at ambient 
40 temperature for 16 hours. 

Example 26 

Using an analogous procedure to that described in Example 1, l-(4-pyridyl)piperidine-4-carbonyl chloride was 
45 reacted with N-(piperidin-4-yl)naphthalene-2-sulphonamide hydrochloride salt to give 4-(2-naphthalenesulphonami- 
do)-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperidine in 28% yield; 

NMR Spectrum (CD 3 SOCD 3 ) 1.1-1.4 (m, 2H). 1.5-1.8 (m, 6H), 2.6-2.8 (m, 1H), 2.85-3.3 (m, 6H), 3.7-3.9 (m, 1H). 
4.0-4.2 (m, 4H), 6.9-7.1 (d, 2H), 7.5-7.7 (m, 2H), 7.8-8.1 (m, 6H), 8.4 (s, 1H); 
Elemental Analysis Found C, 62.7; H, 6.5; N, 11.0; 
50 C^HUN^S 0.5H 2 O requires C, 64.1; H, 6.3; N, 11.4%. 

The N-(piperidin-4-yl)naphthalene-2-sulphonamide hydrochloride salt used as a starting material was obtained as 

follows- 

A mixture of 4-amino-1 -benzylpiperidine (1.8 ml), 2-naphthylsulphonyl chloride (2 g), triethylamine (3.7 ml) and 
methylene chloride (25 ml) was stirred at ambient temperature for 16 hours. The mixture was partitioned between ethyl 
ss acetate and water. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was purified 
by column chromatography using increasingly polar mixtures of ethyl acetate and methanol as eluent. There was thus 
obtained N-(1 -benzylpiperidin-4-yl)naphthalene-2-sulphonamide (2.98 g). 

A mixture of a portion (0.5 g) of the material so obtained and methylene chloride (20 ml) was cooled in an ice-bath 
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and 1-chloro ihyl chloroformate (0.2 ml) was added. The mixture was stirred overnight at ambient temperature. The 
mixture was evaporated. The residu was dissolved in methanol (5 ml) and the solution was heated to reflux for 3 
hours The mixture was evaporated and the residue was purified by column chromatography using increasingly polar 
mixtur sof thyl acetate and m thanolas luent.Th re was thus obtained N-(pip ridin-4-yl)naphthalene-2-sulphona- 

mid hydrochlorid salt (0.2 g); .„,«,,, ou , 

NMR Spectrum (CD 3 SOCD 3 ) 1.5-1.8 (m, 4H), 2.75-2.9 (m, 2H), 3.05-3.2 (m, 2H). 3.25-3.4 (m, 1H), 7.6-7.7 (m, 2H), 

7.8-7.9 (m, 1H), 7.9-8.15 (m, 3H), 8.4 (s. 1H). 
Example 27 

Using an analogous procedure to that described in Example 2. 3-amino-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]pyr- 
rolidine hydrochloride salt was reacted with 2-naphthylsulphonyl chloride to give 3-(2-naphthalenesulphonamido)-1- 
[1-(4-pyridyl)piperidin-4-ylcarbonyl]pyrrolidine in 37% yield; 

NMR Spectrum (CD 3 SOCD 3 + CD 3 CO z D) 1 .5-2.0 (m, 6H), 2.75-2.9 (m, 1H), 3.1-4.0 (m, 7H), 4.0-4.3 (m, 2H), 7.0-7.1 
(m, 2H), 7.6-7.7 (m, 2H), 7.9-8.0 (m, 1H), 8.0-8.2 (m, 5H). 8.5 (d, 1H); 
Elemental Analysis Found C, 56.8; H, 5.5; N, 10.3; 
CocHmN.SO, 2H,0 0.5CH 2 CI, requires C, 56.4; H, 6.1 ; N, 10.3%. 

The 3-amino-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]pyrrolidine hydrochloride salt used as a starting matenal was 

obtained as follows:- 

Using an analogous procedure to that described in Example 1. 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with 3-(tert-butoxycarbonylamino)pyrrolidine to give 3-(tert-butoxycarbonylamino)-1-{1-(4-pyridyl)piperidin- 
4-ylcarbonyl]pyrrolidinein41%yield. .^i^^ 

The material so obtained was treated with hydrogen chloride gas using an analogous procedure to that disclosed 
in the last paragraph of the portion of Example 1 which is concerned with the preparation of starling matenals. There 
was thus obtained 3-amino-1-[1 -(4-pyridyl)piperidin-4-ylcarbonyl]pyrrolidine hydrochloride salt in quantitative yield; 
NMR Spectrum (CD 3 SOCD 3 ) 1.5-1.8 (m, 2H), 1.75-2.4 (m, 4H), 2.8-3.0 (m, 1H), 3.25-4.0 (m. 7H), 4.2-4.4 (d, 2H), 7.7 
(d. 2H), 8.1-8.3 (d, 2H), 8.5-8.7 (m, 2H). 

Example 28 

The procedure described in Example 2 was repeated except that 8-chloronaphth-2-y (sulphonyl chloride was used 
in place of 2-naphthylsulphonyl chloride. There was thus obtained 1-(8-chloronaphth-2-ylsulphonyl)-4-[1-(4-pyndyl) 
piperidin-4-ylcarbonyl]piperazine in 74% yield; 

NMR Spectrum (CD 3 SOCD 3 + CD 3 CO z D) 1.35-1 .7 (m, 4H), 2.85-3.15 (m, 7H). 3.5-3.7 (m, 4H), 3.95-4.1 (m, 2H), 7.0 
(d, 2H), 7.75 (t. 1H), 7.85-7.95 (m, 2H), 8.1-8.2 (m, 3H), 8.3 (d, 1H). 8.55 (s. 1H); 
Elemental Analysis Found C, 59.4; H, 5.5; N, 10.9; 
C2sH 27 CIN 4 0 3 S 0.5H 2 O requires C, 59.1; H, 5.5; N, 11.0%. 

Example 29 

Using an analogous procedure to that described in Example 2, 2-naphthylsulphonyl chloride was reacted with 

3- ethoxycarbonyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine to give 2-ethoxycarbonyl-1 -(2-naphthylsulphonyl)- 

4- [l-(4-pyridyl)piperidin-4-ylcarbonyl]pipera2inein31%yield; nwn ^ A ^, 
NMR Soectrum (CD 3 SOCD 3 , 100»C) 1.05 (t, 3H), 1.5-1.8 (m, 4H), 2.9-3.25 (m, 5H), 3.35-3.5 (m, 2H). 3.7-4.15 (m, 
7H), 5.5-5.7 (m, 2H), 6.75-6.95 (m, 2H), 7.6-7.85 (m, 3H), 8.0-8.15 (m, 5H), 8.45 (d, 1H); 

Elemental Analysis Found C, 60.4; H, 6.1; N, 10.1; 
C^H^NPsS H z O requires C, 60.6; H, 6.1; N, 10.1%. 

The 3-ethoxycaibonyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine used as a starting material was obtained 

3S follows*" 

Using an analogous procedure to that described in Example 1, l-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with ethyl 1 -benzylpiperazine-2-carboxylate (Helv. Chim. Acta. 1 962, 45, 2383) to give 1 -benzyl-2-ethoxycar- 
bonyl-4-[1-(4-pyridyl)piperidin-4-ylcaroonyl]piperazine in 67% yield. 

A mixture of the material so obtained (0.667 g), trifluoroacetic acid (2 ml), 10% palladium-on-carbon catalyst (0.1 5 
g) and methanol (20 ml) was stirred under 7 atmospheres pressure of hydrogen for 48 hours. The mixture was filtered 
and evaporated The residue was partitioned between methylene chloride and a saturated aqueous sodium bicarbonate 
solution. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was triturated under 
diethyl ether to give th required starting mat rial in quantitativ yield; ou\ 
NMR Spectrum (CD 3 SOCD 3 ) 1.2-1.4 (m, 3H), 1.8-2.0 (m, 4H), 2.7-3.55 (m, 8H), 3.6-3.85 (m, 2H), 3.9-4.05 (m, 2H). 
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4.15-4.3 (m, 2H), 6.75 (d. 2H), 8.3 (d, 2H). 
Exampj 30 

5 Using an analogous procedure to that d scribed in Example 1 , 1 -(4-pyridyl)piperidine-4-carbony I chloride hydro- 

chloride salt was reacted with N-(2-aminoethyl)-2-(2-naphthalenesulphonamido)acetamide hydrochloride salt to give 
2-(2-naphthalenesulphonamido)-N-{2-[1-(4-pyridyl)piperidin-4-ylcarbonylamino] thyljacetamid in 49% yield, m.p. 
107-1 09° C; 

NMR Spectrum (CD 3 SOCD 3 ) 1 .4-1 .6 (m, 4H), 2.2-2.4 (m. 1 H), 2.7-2.9 (m, 2H), 2.9-3. 1 (m, 4H), 3.2-3.4 (m, 2H), 3.6-4.0 
10 (m, 2H), 6.7-6.8 (d, 2H), 7.6-8.2 (m, 11 H). 8.4 (s, 1H); 
Elemental Analysis Found C, 59.7; H, 5.9; N, 14.1; 
C„H29N 5 0 4 S 0 .4H 2 O requires C, 59.7; H, 5.9; N, 1 3.9%. 

The N-(2-aminoethyl)-2-(2-naphthalenesulphonamido)acetamide hydrochloride salt used as a starting material 

was obtained as follows:- 

IS 1,1'-Carbonyldiimidazole (1.62 g) was added to a stirred solution of N-(2-naphthylsulphonyl)glycme (2.65 g) in 

DMF (20 ml) and the mixture was stirred at ambient temperature for 20 minutes. The mixture was cooled to 5°C and 
a solution of 2-(N-tert-buloxycarbonylamino)ethylamine (1.6 g) in DMF (5 ml) was added. The mixture was stirred at 
ambient temperature for 2 hours. The mixture was evaporated and the residue was partitioned between ethyl acetate 
and 1M aqueous citric acid solution. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The 

so residue was purified by column chromatography using increasingly polar mixtures of methylene chloride and ethyl 
acetate as eluent. There was thus obtained N-[2-(tert-butoxycarbonylamino)ethyl]-2-(2-naphthalenesulphonam.do) 

acetamide (2.3 g), m.p. 150-1 52°C. 

A portion (2 g) of the material so obtained was suspended in ethyl acetate and the mixture was cooled to 5 C. 
Hydrogen chloride gas was led into the mixture for 10 minutes to give a clear solution followed by the deposition of a 
ss precipitate. The solid was isolated, washed with diethyl ether and dried. There was thus obtained the required starting 

NMR?Dectmm 9 ('cD,SOCD a ) 2.7-2.9 (m, 2H), 3.15-3.3 (m, 2H), 3.4-3.5 (d, 2H), 7.6-7.9 (m, 3H), 7.9-8.3 (m, 8H), 8.45 
(d, 1H). 

30 Example 31 

Using an analogous procedure to that described in Example 3, N-(2-aminoethyl)-2-(2-naphthalenesulphonamido) 
acetamide hydrochloride salt, 1 , 1 '-carbonyldiimidazole and 1 -(4-pyridyl)piperazine were reacted to give 2-(2-naphtha- 
lenesulphonamido)-N-{2-[4-(4-pyridyl)piperazin-1 -ylcarbonylamino]ethyl}acetamide in 10% yield; 
35 NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 3.1-3.2 (m, 4H), 3.4-3.6 (m, 6H), 3.6-3.7 (m. 4H). 7.1 (d. 2H), 7.6-7.75 (m, 
2H), 7.8-7.9 (m, 1H), 8.0-8.05 (m. 1H), 8.1-8.2 (m, 4H), 8.4 (s, 1H); 
Elemental Analysis Found C, 56.4; H, 5.9; N, 15.5; 
03^28^048 0.5H 2 O 0.5EtAc requires C, 56.8; H, 6.0; N, 15.3%. 

40 Example 32 

Triethylamine (0.686 ml) was added to a stirred solution of 4-chloropyrimidine hydrochloride (0.151 g), 2-(2-naph- 
thalenesulphonamido)-N-[2-(piperidin-4-ylcarbonylamino)ethyl]acetamide hydrochloride satt (0.453 g) and ethanol (10 
ml) and the mixture was stirred at ambient temperature for 4 days. The mixture was partitioned between ethyl acetate 

4S and water The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was recrystallised 
from acetonitrile. There was thus obtained 2-(2-naphthalenesulphonamido)-N-(2-[1-(4-pyrimidinyl)pipendm-4-ylcarb- 
onylamino]ethyl)acetamide (0.08 g), m.p. 178-179°C; „ , ^ 

NMRSpectrum (CD 3 SOCD 3 ) 1 .3-1 .6 (m. 2H), 1 .65-1 .85 (m, 2H), 2.3-2.45 (m, 1 H), 2.8-3.05 (m, 6H), 3.4 (d, 2H), 4.3-4.5 
(m, 2H), 6.8 (d, 1 H), 7.3-7.8 (m, 3H), 7.8-7.95 (m. 2H). 8.0 (m, 2H). 8.1-8.2 (m, 3H), 8.4-8.5 (m, 2H); 

50 Elemental Analysis Found C, 57.6; H, 5.7; N, 16.6; 
C 24 H.> 8 N 6 0 4 S requires C, 58.0; H, 5.7; N, 1 6.9%. 

The 2-(2-naphthalenesulphonamido)-N-[2-(piperidin-4-ylcarbonylamino)ethyf]acetamide used as a starting mate- 
rial was obtained as follows:- 

N-Hydroxybenzotriazole (0.135 g) and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (0.191 g) were added in 

55 turnTo a stirred solution of 1 -(tert-butoxycarbonyl)piperidine-4-carboxylic acid (0.229 g) in DMF (1 0 ml) which had been 
cooled to 0»C The mixture was stirred at 0"C for 30 minutes. A solution of N-(2-aminoethyl)-2-(2-naphthalenesul- 
phonamido)acetamide hydrochloride salt (0.343 g) in DMF (5 ml) was added, followed by triethylamine (0.101 g). The 
r sultant mixture was allowed to warm to ambient temperature and was stirred for 3 hours. The mixture was partitioned 
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between ethyl acetate and wat r. The organic phase was washed in turn with 2N aqueous hydrochloric acid, a saturated 
aqueous sodium bicarbonate solution and brine, dried (MgS0 4 ) and evaporated. There was thus obtained N-{2-[1- 
(tert-butoxycarbonyl)piperidin-4-ylcarbonylamino]ethyl}-2-(2-naphthalenesuiphonamido)acetam (0.192 g), m.p. 
176-178°C. 

5 The tert-butoxycarbonyl group was r mov d using an analogous proc dur to that d scribed in the last paragraph 

of the portion of Exampl 30 which is cone rn d with the preparation of starting materials. Ther was thus obtained 
2-(2-naphthalenesulphonamido)-N-[2-(piperidin-4-ylcarbonylamino)ethyl]acetamide hydrochloride salt in 96% yield. 

Example 33 

10 

The procedure described in Example 32 was repeated except that 2-amino-4-chloropyrimidine hydrochloride salt 
was used in place of 4<hloropyrimidine hydrochloride salt. There was thus obtained N-{2-[1-(2-aminopyrimidin-4-yl) 
piperidin-4-ylcarbonylamino]ethyl}-2-(2-naphthalenesulphonamido)acetamide in 53% yield, m.p. 197-199°C; 
NMR Spectrum (CD 3 SOCD 3 ) 1.3-1.55 (m, 2H), 1.6-1.8 (m, 2H), 2.2-2.4 (m, 1H), 2.7-2.9 (m, 2H), 2.9-3.1 (m, 4H), 3.4 
is (s, 2H), 4.2-4.4 (m, 2H), 5.9 (s, 2H), 6.0 (d, 1 H), 7.6-7.8 (m, 4H), 7.8-7.95 (m, 2H), 7.95-8.2 (m, 4H), 8.45 (s, 1 H); 
Elemental Analysis Found C, 55.9; H, 5.6; N, 19.1; 
C 24 H 29 N 7°4 S requ' res C, 56.3; H, 5.7; N, 19.2%. 

Example 34 

20 

The procedure described in Example 32 was repeated except that 2-amino-4-chloro-6-methylpyrimidine hydro- 
chloride was used in place of 4-chloropyrimidine hydrochloride and that the reaction mixture was heated to 80°C for 
16 hours. There was thus obtained N-{2-[1-(2-amino-6-methyl^ 
(2-naphthalenesulphonamido)acetamide in 38% yield, m.p. 225-226°C; 
25 NMR Spectrum 1.3-1.5 (m, 2H), 1.6-1.8 (m, 2H), 2.05 (s, 3H), 2.2-2.4 (m, 1H), 2.7-2.9 (m, 2H), 2.95-3.1 (m, 4H), 3.45 
(s, 2H), 4.2-4.4 (m, 2H), 5.8 (s, 2H), 5.9 (s, 1H), 7.6-7.75 (m, 3H), 7.8-8.0 (m, 2H), 8.0-8.2 (m, 4H), 8.45 (s, 1H); 
Elemental Analysis Found C, 57.1; H, 6.0; N, 18.4; 
C 25 H 31 N 7°4 S squires c » 56 - 9 ^ H » 5 - 9 > N ' 18 - 4 %- 

30 Example 35 

Using an analogous procedure to that described in Example 18, 4-[2-(2-naphthalenesulphonamido)acetamido] 
butyric acid was reacted with 1-(4-pyridyl)piperazine to give 2-(2-naphthalenesulphonamido)-N-{3-[4-(4-pyridyl)piper- 
azin-1-ylcarbonyl]propyl}acetamide in 21% yield as a foam; 
35 NMR Spectrum (CD 3 SOCD 3 ) 1 .45-1 .65 (m, 2H), 2.3 (t, 2H), 2.9-3.1 (m, 2H). 3.2-3.4 (m, 4H), 3.5-3.65 (m, 4H), 6.8 (m, 
2H), 7.6-7.75 (m, 4H), 8.0-8.3 (m, 6H), 8.45 (s, 1H); 
Elemental Analysis Found C, 57.7; H, 6.1; N, 12.7; 
C 25 H29N 5 0 4 S H 2 0 0.5EtAc requires C, 58.2; H, 6.3; N, 12.6%. 

The 4-[2-(2-naphthalenesu!phonamido)acetamido]butyric acid used as a starting material was obtained as fol- 

40 lows:- 

Using an analogous procedure to that described in the first paragraph of the portion of Example 30 which is con- 
cerned with the preparation of starting materials, N-(2-naphthylsulphonyl)glycine was reacted with methyl 4-aminobu- 
tyrate to give methyl 4-[2-(2-naphthalenesulphonamido)acetamido]butyrate in 56% yield. 

The material so obtained was hydrolysed using an analogous procedure to that described in Example 9. There 
45 was thus obtained the required starting material in 79% yield, m.p. 187-189°C; 

NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 1 .5-1 .7 (m, 2H), 2. 15 (t, 2H), 3.0 (t, 2H), 3.5 (s, 2H), 7.6-7.8 (m, 2H), 7.8-7.9 
(m, 1H), 7.95-8.2 (m, 3H), 8.5 (s, 1H). 

Example 36 

50 

N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide (0.21 g) was added to a stirred mixture of N-(2-naphthylsulpho- 
nyl)glycine (0.265 g), 1 -(4-pyridyl)piperazine (0.169 g) and DMF (10 ml) which had been cooled to 5°C. The mixture 
was stirred at ambient temperature for 3 hours. The mixture was partitioned between ethyl acetate and water. The 
organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was purified by column chroma- 
55 tography using a 1 9:1 mixture of methylene chloride and methanol as eluent. There was thus obtained N-[4-(4-pyridyl) 
piperazin-1-ylcarbonylmethyl]naphthalene-2-sulphonamide (0.126 g), m.p. 182-184°C; 

NMR Spectrum (CD 3 SOCD 3 ) 3.1-3.6 (m. 8H). 3.8-3.9 (m, 2H), 6.7-6.8 (m, 2H), 7.6-7.75 (m, 2H), 7.75-7.9 (m, 2H), 
8.0-8.2 (m, 5H), 8.45 (s, 1H); 
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Elemental Analysis Found C, 61.0; H. 5.3; N, 13.5; 
C21H22N4O3S requires C, 61.4; H, 5.4; N, 13.5%. 

Example 37 

Using an analogous procedure to that described in Example 36, 4-<2-naphthalenesulphonamido)butyric acid was 
reacted with 1 -(4-pyridyl)pip razine to give N-{3-[4-(4-pyridyl)piperazin-1-ylcarbonyl]propyl}naphthalene-2-sulphona- 

NMR SpecUum '(C^JaSC^Da) 1.7-1.9 (m, 2H). 2.3-2.4 (t, 2H), 2.95-3.05 (m, 2H) 3 2-3* (m 4H) 3. 4*5 (m 2H). 

3 6-3 75 (m, 2H), 5.4-5.6 (d. 1H), 6.5-6.6 (m, 2H), 7.5-7.65 (m. 2H), 7.75-8.0 (m. 4H). 8.2-8.3 (m, 2H), 8.35 (s, 1H). 
The 4-(2-naphthalenesulphonamido)butyric acid used as a starting material was obtained as follows:- 
Using an analogous procedure to that described in Example 2, 2-naphthylsulphonyl chloride was reacted with 

methyl 4-aminobutyrate to give me1hyl4-(2-naphthalenesulphonamido)butyrate in 94% yield. 

The material so obtained was hydrolysed using an analogous procedure to that described in Example 9. There 

was thus obtained the required starting material in 88% yield, m.p. 123-125»C; ou , 7QfiWfY1 

NMR Spectrum (CDCI 3 ) 1.7-1.9 (m, 2H), 2.35 (t, 2H), 2.9-3.1 (m. 2H), 6.3-6.5 (m, 1H). 7.5-7.7 (m, 2H), 7.8-8.1 (m, 

4H), 8.4 (s. 1H). 
Example 38 

A solution of 5-(2-pyridyl)thien-2-ylsulphonyl chloride [Chem. Abs., 1 983, 98, 21 5349; 0.162 g] in methylene chlo- 
ride (5 ml) was added to a stirred mixture of l-[1-(4-pyridyi)piperidin-4-yicarbonyl]piperazine (0.314 g) triethylamine 
(0 9 ml) and methylene chloride (15 ml). The resultant mixture was stirred at ambient termperature of 18 hours^The 
mixture was partitioned between methylene chloride and water. The organic phase was washed with water, dried 
(MqSO„) and evaporated. The residue was purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. There was thus obtained 1 -[1 -(4-pyridyl)piperidin-4-ytearbonyl]-4-[5-(2-py- 
ridyl)thien-2-ylsulphonyllpiperazine (0.231 g, 74%); 

NMR Spectrum (CD3SOCD3) 1.4-1.7 (m, 4H), 2.8-3.1 (m, 7H), 3.55-3.75 (m, 4H), 3.85-3.95 (m, 2H). 6.8 (d, 2H), 
7.35-7.45 (m, 1H), 7.65 (d, 1H), 7.9-8.0 (m, 2H), 8.05-8.15 (m, 3H), 8.55-8.6 (m, 1H); 
Elemental Analysis Found C, 57.2; H, 5.5; N, 13.9; 
C 2 4H2 7 N 5 0 3 S 2 0.25H 2 O requires C, 57.4; H, 5.5; N, 14.0%. 

Example 39 

Using an analogous procedure to that described in Example 2, l-[l-(4-pyridyl)piperidin-4-ylcarbonyllpiperazine 
was reacted with the appropriate (E)-styrenesulphonyl chloride. There were thus obtained the (E)-styrenes disclosed 
in Table I the structures of which were confirmed by NMR spectroscopy. Unless otherwise stated, the appropriate (E)- 
styrenesulphonyl chlorides were obtained from the corresponding styrenes using an analogous procedure to that de- 
scribed in Note b. below Table I. 
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Table I 




| Example 39 | 
I Comnounri No. 


R | 


m.p. 
(°C) 


Yield | 

(*) 1 


I l a J 


hydrogen 1 


gum 


27 | 


I 2 b | 


4-chloro | 


172-173 


32 | 


I 3 C | 


4 -methyl 1 


223-226 


42 | 


I I 


2 -methyl I 


148-149 


37 | 


I 5 e I 


4-fluoro | 


125-126 


55 | 


I 6 f | 


2-chloro ! 


foam 


39 | 


| ?8 | 


3-chloro ! 


foam 


49 | 


| 8 h | 


3,4-dichloro | 


foam 


33 | 


I 9* 1 


4-bromo | 


foam 


54 | 


I id 1 


4-trifluoromethyl | 


foam 


30 | 



Notes 

a. The product gave the following NMR signals (CD 3 S0CD 3 ) 1.45-1.8 (ra, 
AH), 2.95-3.25 (m, 7H) , 3.5-3.75 (m, AH), A. 12 (m, 2H) , 7.05 (d, 2H) , 
7.38 (ra, 5H), 7.75 (m, 2H), 8.2 (d, 2H). 

b. The product gave the following NMR signals (CD 3 SOCD 3 ) 1.4-1.65 (m, 
AH), 2.8-3-0 (m, 3H) , 3.12 (n, AH), 3.65 (in, AH), 3.92 (m, 2H), 6.8 (d, 
2H), 7. A (d, 2H), 7.5 (d, 2H), 7.8 (d, 2H), 8.15 (d, 2H). 
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The 4-chlorostyrenesulphonyl chloride used as a starting material 
vas obtained as follows :- 

Sulphuryl chloride (1.37 ml) was added dropwise to DMF (1.55 ml) 
which was stirred and cooled to a temperature in the range 0 to 5°C. 
The mixture was stirred at ambient temperature for 30 minutes. 
4-Chlorostyrene (1.2 ml) was added and the mixture was stirred and 
heated to 90° C for 3.5 hours. The mixture was cooled to ambient 
temperature and poured onto a mixture (25 ml) of ice and water. The 
precipitate so formed was isolated, washed with water and dried. There 
was thus obtained 4-chloro-e-styrenesulphonyl chloride (1.8 g)i 
NHR Spectrum (CDjSOCDj) 6.95 (s, 2H), 7.4 (d, 2H), 7.55 (d, 2H). 

c. The product gave the following NMR signals (CD 3 S0CD 3 ) 1.4-1.85 (ra, 
4H), 2.3 (s, 3H), 2.95-3.3 (m, 7H), 3.6 (m, 4H), 4.07 (ra, 2H), 7.0 (ra, 
3H), 7.25 (m, 3H), 7.5 (d, 2H), 8.05 (d, 2H). 

d. The product gave the following NHR signals (CD 3 S0CD 3 ) 1.45-1.75 (m, 
4H), 2.4 (s, 3H), 2.85-3.25 (m, 7H) , 3.55-3.75 (m, 4H), 3.92 (m, 2H), 
6.8 (d, 2H), 7.1-7.4 (ra, 4H), 7.68 (m, 2H), 8.15 (d, 2H). 

e. The product gave the following NMR signals (CD 3 S0CD 3 ) 1.45-1.75 (m, 
4H), 2.85-3.0 (m, 3H), 3.05-3.2 (m, 4H), 3.5-3.75 (ra, 4H), 3.92 (m, 
2H), 6.85 (d, 2H), 7.2-7.5 (m, 4H), 7.85 (in, 2H) , 8.15 (d, 2H). 

f. The product gave the following NMR signals (CD 3 S0CD 3 ) 1.45-1.75 (m, 
4H), 2.85-2.95 (ra, 3H), 3.05-3.25 (m, 4H), 3.55-3.75 (ra, 4H), 3.92 (m, 
2H), 6.8 (d, 2H), 7.4-7.7 (m, 5H), 8.0 (m, 1H), 8.1 (d, 2H). 

g. The product gave the following NMR signals (CD 3 S0CD 3 ) 1.45-1.75 (m, 
4H), 2.85-3.0 (m, 3H), 3.0-3.2 (m, 4H), 3.55-3.75 (m, 4H) , 3.92 (m, 
2H), 6.8 (d, 2H), 7.4-7.5 (ra, 4H), 7.72 (ra, 1H), 7.93 (ra, 1H) , 8.15 (d, 
2H). 
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h. The product gave the following NMR signals (CD 3 SOCD 3 + CD^OjD) 
1.5-1.9 (m, 4H), 3.0-3.3 (m, 7H), 3.55-3.75 (m, 4H), 4.15 (m, 2H), 7.1 
(d, 2H), 7.4 (d, 2H), 7.7 (m, 2H), 8.1 (s, 1H), 8.15 (d, 2H) . 

i. The product gave the following NMR signals (CD3SOCD3 + CD 3 C0 2 D) 
1.55-1.85 (m, 4H), 3.0-3.35 (m, 7H), 3.6-3.75 (m, 4H), 4.17 (n», 2H), 
7.1 (d, 2H), 7.15-7.5 (m, 2H), 7.65 (m, 4H) , 8.15 (d, 2H). 

j. The product gave the following NHR signals (CD 3 SOCD 3 ♦ CD^D) 
1.5-1.85 (m, 4H), 3.0-3.3 (m, 7H), 3.55-3.75 <m, 4H), 4.15 (m, 2H), 7.1 
(d, 2H), 7.5 (m, 2H), 7.8 (d, 2H), 7.95 (d, 2H), 8.15 (d, 2H). 



Example 40 

Using an analogous procedure to that described in Example 2, l-(l-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine 
was reacted with the appropriate 2-naphthalenesulphonyl chloride. There were thus obtained the compounds disclosed 
in Table II the structures of which were confirmed by NMR spectroscopy. Unless otherwise stated, the appropriate 
naphthylsulphonyl chlorides were obtained from the corresponding naphthalenes using an analogous procedure to 
that described in Note 0 below Table III in Example 41. 
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Table II 




Example AO { 


P 

*V 


ID. p • | 


Yield 


Compound No. | 




CO I 


(*) 


i a ! 


4-chloro 


199-203 | 


38 


2 b I 


7-chloro 


glass 1 


18 


3° I 


7-ethoxy 


glass | 


13 


4 d I 


6, 7-dimethoxy 


glass | 


30 


5 6 I 


6-chloro 


115 (decomposes) | 


82 


6 f I 


6-bromo 


142-145 | 


81 


7 g I 


6-methoxy 


gum | 


28 


8 h I 


7-methoxy 


glass 1 


29 


9 1 I 


6-f luoro 


108-111 (decomposes) | 


73 



Notes 

a. The product gave the following NMR signals (CD 3 S0CD 3 ) 
1.35-1.65 (m, 4H), 2.75-2.9 (m, 3H), 3.0-3.15 (m, 4H), 3.6 (m, 4H), 
3.85 (m, 2H), 6.75 (d, 2H), 7.9 (m, 3H) , 8.1 (d, 2H), 8.35 (t, 2H), 
8.5 (s, 1H). 

b. The product gave the following NMR signals (CD 3 S0CD 3 ) 
1.35-1.65 (m, 4H), 2.8-3.05 (m, 7H), 3.5-3.7 (m, 4H), 3.8-3.9 (m, 2H) , 
6.75 (d, 2H) t 7.78 (a, 2H), 8.15 (m, 4H), 8.45 (d, 1H). 
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c. The product gave the following NMR signals (CD 3 SOCD 3 ) 
1.35-1-7 (m, 4H), 1.45 (t, 3H), 2.8-3.05 (ra, 7H), 3.3 (m t 2H), 3.5-3.7 
(m, 4H), 3.83 (m, 2H) t 4.2 (m, 2H), 6.85 (d, 2H), 7.35 (ro, 1H), 7.58 
(m, 2H), 7.95-8.15 (in, 4H), 8.3 (d, IH). 

d. The product gave the following NMR signals (CD 3 SOO> 3 ) 
1.35-1.65 (m, 4H), 2.75-3.0 (m, 7H) F 3.5-3.7 (ro t 4H) f 3.85 (m, 2H) f 
3-95 (s, 6H), 6.75 (d, 2H), 7.5 (s, 1H) , 7.6 (m, 2H), 7.95 (d, 1H), 
8.1 (m, 2H), 8.25 (s f 1H). 

e. The product gave the following NMR signals (CD 3 S0C0 3 + 
CD 3 C0 2 D) 1.45-1.8 (m, 4H), 2.9-3.1 (m, 5H), 3.22 (ra, 2H), 3.55-3.75 
(m f 4H), 4.1 (m, 2H) , 7.05 (d, 2H) , 7.65-7.85 (m, 2H), 8.1-8.25 (m, 
5H), 8.45 {s f IH); and the following analytical data; Found C, 58.95 
H f 5.3; N f 10.9; C^H^CIN^S 0.2CH 2 C1 2 requires C, 58.7; H, 5.3; N, 
10. 9X. 

The 6-chloro-2-naphthylsulphonyl chloride used as a starting 
material was obtained as follows :- 

A solution of sodium nitrite (2.7 g) in water (5 ml) was 
added during 2 hours to a stirred mixture of 6-araino-2-naphthalene~ 
sulphonic acid (8.8 g) v dilute aqueous hydrochloric acid (2.8X 
weight/volume, 20 ml) and water (15 ml) which had been cooled to 0°C. 
The mixture was stirred at 0°C for 30 minutes and then poured onto a 
stirred suspension of cuprous chloride (3.96 g) in dilute aqueous 
hydrochloric acid (2. 82, 20 ml). The mixture was stored at ambient 
temperature for 18 hours. The mixture was evaporated to give 
6-chloro-2-naphthalenesulphonic acid which was used without further 
purification. 

The material was suspended in DMF (40 ml) and cooled to 5°C. 
Thionyl chloride (8.6 ml) was added dropwise and the mixture was 
stirred at 5°C for 3 hours. The mixture was poured onto ice and 
extracted with methylene chloride. The organic solution was dried 
(MgSO^) and evaporated. The residue was purified by column 
chromatography using a 20:1 mixture of hexane and ethyl acetate as 
eluent. There was thus obtained 6-chloro-2-naphthylsulphonyl chloride 
(2.49 g); 
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NHR Spectrum (CD 3 S0CD 3 ) 7.45 (», 1H), 7.8 (m, 1H), 7.85 (d, 1H), 8.05 
(ra, 2H), 8.2 (s, 1H). 

f. The pr duct gave the following NMR signals (CD^SOCDj) 
1.35-1.65 (m, 4H) f 2.75-3.05 (m, 7H), 3.5-3.7 (m, 4H) t 3.87 (m, 2H) f 
6.8 (d, 2H), 7.85 (m, 2H), 8.05-8.25 (m, 4H), 8.4 (d t 1H) , 8.5 (d, 
1H). 

The 6-bromo-2-naphthylsulphonyl chloride used as a starting 
material was obtained in 221 yield from 6-amino-2-naphthalenesulphonic 
acid using an analogous procedure to that described in Note e above 
except that hydrobroraic acid and cuprous bromide were used in place of 
hydrochloric acid and cuprous chloride respectively. The material 
gave the following NMR signals (CD 3 SOCD 3 ) 7.65 (m, 1H), 7.75-8.0 (m, 
3H), 8.15-8.2 <m f 2H). 

g. The product gave the following NMR signals (CDjSOCD^ 100°C) 
1.48-1.73 (m, 4H), 2.75-3.02 (m, 3H) , 3.06-3.11 (t, 4H) , 3.56 (t, 4H), 
3.76 (t, 1H), 3.81 (t, 1H), 3.95 (s, 3H), 6.7 (d, 2H), 7.32 (m, 1H), 
7.44 (m, 1H), 7.71 (ra, 1H), 8.03 (m, 2H), 8.12 (d, 2H), 8.31 (d, 1H). 

The 6-methoxy-2-naphthylsulphonyl chloride used as a 
starting material was obtained as follows :- 

A mixture of sodium 6-hydroxy-2-naphthylsulphonate (5 g) and 
DMS0 (100 ml) was added to a stirred suspension of sodium hydride (601 
dispersion in mineral oil, 1 g) in DHS0 (20 ml) and the mixture was 
stirred at ambient temperature for 30 minutes. The mixture was cooled 
to 10 °C and methyl iodide (22 ml) was added dropwise. The mixture was 
allowed to warm to ambient temperature and was stirred for 2 hours. 
The mixture was poured into acetone and the precipitate was isolated 
and washed in turn with acetone and diethyl ether. There was thus 
obtained sodium 6-methoxy-2-naphthylsulphonate (3.3 g). 

Thionyl chloride (0.82 ml) was added to a stirred solution 
of a portion (0.96 g) of the material so obtained in DMF (10 ml). The 
mixture was stirred at ambient temperature for 2 hours. The mixture 
was poured onto ice. The precipitate was isolated and dried. There 
was thus obtained 6-methoxy-2-naphthylsulphonyl chloride (0.7 g) which 
was used without further purification. 
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h. The product gave the following NMR signals (CDjSOCD^) 
1,4-1.65 (m, 4H), 2-75-3.0 (m, 7H), 3.5-3.7 (m, 4H), 3.88 (m, 2H), 
6.75 (d, 2H), 7.35-7.65 (m, 3H), 7.95-8.1 (m, 4H), 8.35 (s, 1H) . 

The 7-methoxy-2-naphthylsulphonyl chloride used as a 
starting material was obtained from sodium 7-hydroxy-2- 
naphthylsulphonate using analogous procedures to those described in 
Note g above. 

i. The product gave the following NMR signals (CD 3 S0CD 3 + 
CD 3 C0 2 D) 1.45-1.8 (ra, 4H), 2.9-3.1 (m, 5H), 3.22 (ra t 2H), 3.55-3.75 
(m, 4H) t 4.12 (m, 2H), 7.1 (d, 2H), 7.57 (m, 1H), 7.75-7.9 (m, 2H) f 
8.15 (m, 2H), 8.3 (m, 1H), 8.5 (d, 1H). 

The 6-fluoro-2-naphthylsulphonyl chloride used as a starting 
material was obtained as follows 

6-Amino-2-naphthalenesulphonic acid (5.41 g) was added 
portionwise during 10 minutes to a stirred suspension of nitrosoniuro 
tetrafluoroborate (3; 12 g) in methylene chloride (100 ml) which had 
been cooled to 5°C. The mixture was stirred at 5°C for 2 hours and at 
ambient temperature for 18 hours. The mixture was evaporated and 
1,2-dichlorobenzene (100 ml) was added to the residue. The mixture 
was stirred and heated to 150°C for 2 hours. The mixture was cooled 
to 5°C and thionyl chloride (3.6 ml) and DMF (10 ml) were added. The 
mixture was stirred at ambient temperature for 18 hours. The mixture 
was partitioned between methylene chloride and water. The organic 
phase was dried (HgS0 4 ) and evaporated. The residue was purified by 
column chromatography using a 9:1 mixture of hexane and ethyl acetate 
as eluent. There was thus obtained 6-fluoro-2-naphthylsulphonyl 
chloride (1.53 g); 

NMR Spectrum (CD 3 SOCD 3 ) 7.4 (ra, 1H), 7.65-7.9 (m, 3H) f 8.05 (m r 2H), 
8.2 (d, 1H). 



Example 41 

Using an analogous procedure to that described in Example 2, 1«{1-(4-pyridyl)piperidin-4-ylcarbonyl]pipera2ir 
was reacted with the appropriate benzenesulphonyl chloride. There were thus obtained the compounds disclosed 
Table III, the structures of which were confirmed by NMR spectroscopy. 
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Table III 



Example 41 | 
Compound No. | 


R | 


m.p. 
(°C) 


| Yield 
I (*) 


i a i 


4-bromo I 


glass 


I 67 




4-phenyl I 


glass 


I 64 


| 3 C I 


4-(4-chlorophenyl) | 


glass 


I 61 



Notes 

a. The product gave the following NHR signals (CDjSOCDj) 1.4-1.7 
' („,, 4H), 2.8-3.0 (m, 7H) . 3.5-3.7 (n, 4H), 3.8-3.95 (m, 2H), 6.75 (d, 

2H), 7.65 (d, 2H), 7.85 (d, 2H) , 8.12 (broad s, 2H). 

b. The product gave the following NHR signals (CDjSOCDj) 
1.35-1.37 (m, 4H), 2.8-3.0 (m, 7H), 3.5-3.7 (m, 4H), 3.88 (m, 2H), 6.8 
(d, 2H), 7.5 (m, 3H), 7.78 (m. 4H), 7.95 (d, 2H), 8.1 (d, 2H). 

c. The product gave the following NMR signals (CDjSOCDj + 
CD,C0,D) 1.55-1.8 (id. 4H), 2.8-3.05 (m, 3H), 3.15 (t. 4H), 3.6 (t, 4H) , 
3.85 (., 2H), 6.75 (d. 2H), 7.55 (d, 2H), 7.75 (d, 2H), 7.9 (d, 2H), 
8.15 (d, 2H). 

The 4'-chloro-4-biphenylylsulphonyl chloride used as a 
starting material was obtained as follows :- 
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Chlorosulphonic acid (9 ml) was added dropwise to a stirred 
solution of 4-chlorobiphenyl (21 g) in chloroform (200 ml) and the 
mixture was stirred at ambient temperature for 30 minutes. The 
precipitate was isolated and wash d with chloroform (50 ml) . There was 
thus obtained 4 • -chloro-4 -biphenylylsulphonic acid (26.8 g) . 

Thionyl chloride (0.85 ml) was added dropwise to a stirred 
solution of 4 '-chloro-4 -biphenylylsulphonic acid (1.7 g) in DMF (120 ml) 
which had been cooled to 5°C. The mixture was stirred at ambient 
temperature for 3 hours. The mixture was poured into water and the 
resultant precipitate was isolated, dissolved in diethyl ether, dried 
(MgS0 4 ) and re -isolated by evaporation of the solvent. There was thus 
obtained 4 • -chloro-4 -biphenylylsulphonyl chloride (0.7 g) which was used 
without further purification. 



Example 42 

Using an analogous procedure to that described in Example 2, i-[i.(4.pyridyl)piperidin-4-ylcarbonyl]piperazine 
was reacted with dibenzofuran-3-sulphonyl chloride to give 1-(dibenzoturan-3-ylsulphonyl)-4-[1-(4-pyndyl)piper.din- 
4-ylcarbonyl]piperazine as a glassy solid in 75% yield; o^cdmouwr? 
NMR Spectrum (CD 3 SOCD 3 ) 1.35-1.75 (m. 4H). 2.8-3.1 (m. 7H). 3.6-3.8 (m, 4H), 3.9-4.0 (m, 2H), 6.8 (d. 2H), 7.67 
(m, 2H), 7.85-8.2 (m, 5H). 8.5 (d, 1H), 8.75 (d. 1H); 
Elemental Analysis Found C, 62.8; H, 5.5; N, 10.8; 
C 27 H 28 N 4 O 4 S0.5H 2 O requires C, 63.1; H, 5.7; N, 10.9%. 

Example 43 

A mixture of 2-ethoxycarbonyl-1 -(2-naphthylsulphonyl)-4-[1 .(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 2N aque- 
ous sodium hydroxide solution (0.37 ml) and methanol (4 ml) was stirred at ambient temperature for 3 hours. The 
mixture was evaporated. The residue was dissolved in water (4 ml) and acidified by the addition of glacial acetic acid. 
The resultant precipitate was washed with water, dried and triturated under diethyl ether. There was thus obtained 1 - 
(2-naphthylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]-piperazine-2-carboxyiic acid (0.082 g), m.p. 188 -193 ; C; 
NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 1.45-1.8 (m. 4H). 2.9-3.4 <m, 5H). 3.78 (m, 1H), 4.1 (m. 2H), 4.5 (m. 2H). 
7.1 (d, 2H), 7.6-7.9 (m, 3H), 8.0-8.2 (m, 5H), 8.45 (d, 1H); 
Elemental Analysis Found C, 59.6; H, 5.7; N, 10.3; 
C26H 28 N 4 0 5 S 0.75H 2 O requires C, 59.8; H, 5.7; N, 10.7%. 

Example 44 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4.carbonyl chloride was 
reacted with ethyl 1 -(2-naphthylsulphonyl)piperazine-3-carboxylate to give 2-ethoxycarbonyl-4-(2-naphthylsulphonyl)- 
1 -M -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine as a glassy solid in 9% yield; CLJ , 
NMR Spectrum (CD^SOCDa) 1 .3 (t, 3H), 1 .65-2. 1 (m, 4H). 2.5 (m. 2H). 2.78 (m, 1 H). W (m 2H), £6-3*5 m. 5H). 
42(m,2H),4.4 (m, 1H), 5.07 (m, 1H), 5.3 (m, 1H), 6.65 (d, 2H), 7.7 (m, 3H), 7.98 (m, 3H), 8.2 (d, 2H), 8.35 (d, 1H), 
Elemental Analysis Found C, 62.3; H, 6.5; N, 10.8; 
CmH-mN.OrS requires C, 62.7; H. 6.1 ; N, 10.4%. 

The ethyl l-(2-naphthylsulphonyl)piperazine-3-carboxylate used as a starting material was prepared as follows.- 

Using an analogous procedure to that described in Example 2, ethyl 1 -benzy lpiperazine-2-carboxy late was reacted 
with 2-naphthylsulphonyl chloride to give ethyl 1 -benzyl-4-(2-naphthylsulphonyl)piperazine-2-carboxylate in 93 U yield. 

1-Chloroethylchloroformate (1.5 ml) was added to a solution of ethyl 1-benzyl-4-(2-naphthylsulphonyl)pip razme- 
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2-carboxylat (2.44 g) in 1 ,2-dichloroethane (50 ml) and the mixture was stirred and h ated to reflux for 48 hours. Th 
mixture was evaporated and the residue was triturated under hexane. Methanol (50 ml) was added to the resultant 
gum and the mixture was heated to reflux for 2 hours. The mixture was evaporated and the residue was partitioned 
b tw en methylene chloride and wat r. Th organic phas was dried (MgS0 4 ) and vaporated. Th r sidue was 
5 purified by column chromatography using incr asingly polar mixtur s of methylen chloride and methanol as luent. 
There was thus obtained ethyl 1 -(2-naphthylsulphonyl)piperazin -3-carboxylate as a gum (1 .55 g); 
NMR Spectrum (CDCI 3 ) 1.3 (t, 3H), 2.65-3.0 (m, 3H), 3.5 (m. 2H), 3.75 (m, 1H), 4.2 (q, 2H), 7.7 (m, 3H), 7.98 (m, 3H), 
8.35 (d, 1H). 

io Example 45 

Using an analogous procedure to that described in Example 1 4, 1 -(4-pyridyl)piperazine was reacted with 1 -(2-naph- 
thylsulphonyl)piperidine-3-carboxylic acid to give l.[1-(2-naphthylsulphonyl)piperidin-3-ylcarbonylH-(4-pyridyl)piper- 
azine as a foam in 25% yield; 

75 NMR Spectrum (CD 3 SOCD 3 ) 0.95-1 .75 (m, 6H), 2.3-2.45 (m, 2H), 2.6 (m, 1 H), 3.5-3.75 (m, 8H), 7.05 (d, 2H), 7.6-7.75 
(m,3H),8.1(m,5H),8.4(s, 1H). 

The 1-(2-naphthylsulphonyl)piperidine-3-carboxylic acid used as a starting material was obtained as follows:- 
Using an analogous procedure to that described in Example 2, ethyl piperidine-3-carboxylate was reacted with 
2-naphthylsulphonyl chloride to give ethyl i-(2-naphthylsulphonyl)piperidine-3-carboxylate in 62% yield. 

20 A mixture of the material so obtained (1 .33 g), potassium hydroxide (0.43 g) and ethanol (17 ml) was stirred and 

heated to 80°C for 4 hours. The mixture was evaporated. The residue was dissolved in water (5 ml) and the solution 
was acidified by the addition of 2N aqueous hydrochloric acid. The resultant precipitate was isolated, washed with 
water and dried. There was thus obtained l-(2-naphthylsulphonyl)piperidine-3-carboxylic acid (0.81 g); 
NMR Spectrum (CD 3 SOCD 3 ) 1.45-1.64 (m, 2H), 1.8-1.95 (m, 2H), 2.25 (m, 1H), 2.5 (m, 2H), 3.58 (m, 2H), 7.72 (m, 

25 3H), 8.15 (m,3H), 8.45 (d,1H). 

Example 46 

Using an analogous procedure to that described in Example 1 except that DMF was used in place of methylene 
30 chloride as the reaction solvent, l-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with 1-(2-naphthylmethyl)- 
2-oxopiperazine trifluoroacetate salt to give 1-(2-naphthylmethyl)-2-oxo-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]pipera- 
zine in 18% yield; 

NMR Spectrum (CD 3 SOCD 3 ) 1 .45-1 .75 (m. 4H), 2.85-3.05 (m, 3H), 3.3 (m, 2H), 3.65-4.4 (m, 6H), 4.75 (s, 2H), 6.8 (d, 
2H), 7.5 (m, 3H), 7.8 (s, 1H), 7.9 (d, 2H), 8.1 (d, 2H); 
35 Elemental Analysis Found C, 70.6; H, 6.7; N, 12.5; 

C 26 H 28 N 4°2 0.8H 2 O requires C, 70.5; H, 6.7; N, 12.6%. 

The 1 -(2-naphthylmethy1)-2-oxopiperazine trifluoroacetate salt used as a starting material was obtained as f ollows:- 

Di-tert-butyl pyrocarbonate (7.75 g) was added portionwise to a stirred mixture 2-oxopiperazine (3.23 g), potassium 
carbonate (4.46 g), tert-butanol (1 5 ml) and water (1 5 ml). The mixture was stirred at ambient temperature for 2 hours. 
40 The mixture was extracted with ethyl acetate. The organic phase was dried and evaporated. The residue was recrys- 
tallised from ethyl acetate. There was thus obtained 4-tert-butoxycarbonyl-2-oxopiperazine (5.31 g), m.p. 157-159°C. 

Sodium hydride (60% dispersion in mineral oil, 0.145 g) was added portionwise to a stirred mixture of 4-tert-bu- 
toxycarbonyl-2-oxopiperazine (0.5 g) and DMF (1 5 ml) which had been cooled to 5*C. The mixture was stirred at that 
temperature for 1 .5 hours. A solution of 2-bromomethylnaphthalene (0.552 g) in DMF (3 ml) was added dropwise. The 
45 mixture was allowed to warm to ambient temperature and was stirred for 1 8 hours. The mixture was partitioned between 
methylene chloride and water. The organic phase was dried (MgS0 4 ) and evaporated. The residue was purified by 
column chromatography using a 3:2 mixture of hexane and ethyl acetate as eluent. There was thus obtained 4-tert- 
butoxycarbonyl-1-(2-naphthylmethyl)-2-oxopiperazine as a gum (0.41 g). 

A mixture of the material so obtained, trifluoroacetic acid (1.5 ml) and methylene chloride (10 ml) was stirred at 
so ambient temperature for 1 8 hours. Water (0.5 ml) was added and the mixture was evaporated. There was thus obtained 
1-(2-naphthylmethyl)-2-oxopiperazine trifluoroacetate salt (0.4 g) which was used without further purification; 
NMR Spectrum (CD 3 SOCD 3 ) 3.4-3.5 (m, 4H), 3.9 (s, 2H), 4.8 (s, 2H). 7.4-7.6 (m, 3H), 7.8-8.0 (m, 4H). 
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Using an analogous procedure to that described in Example 20, 2-[2-(2-naphthalenesulphonamido)acetamido]-3- 
[1-(4-pyridyl)piperidin-4-ylcarbonylamino]propionic acid was reacted with 4-methylpiperidine to give N-{1-(4-methyl- 
piperidin-1-ylcarbonyl)-2-[1-(4-pyridyl)pip ridin-4-ylcarbonylamino]ethyl}-2-(2-naphthalenesulphonamido)acetamide 
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in 22% yield. 
Example 48 

5 Using an analogous procedur to that described in Example 20, 2-[2-(2-naphthalenesulphonamido)acetamido]-3- 

[1 -(4-pyridyl)piperidin-4-ylcarbonylamino]propionic acid was reacted with morpholine to give N-{1 -morpholinocarbonyl- 
2-[1-(4-pyridyl)pip ridin-4-ylcarbonylamino] thyl}-2-(2-naphthalenesulphonamido)acetamide in 36% yi Id. 

Example 49 

10 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with 1 -(2-naphthylsulphonyl)-1 ,4-diazepane to give 1 -(2-naphthylsulphonyl)-4-[1 -(4-pyridyl)piperidin-4-ylcarb- 
onyl]-1 ,4-diazepane in 42% yield, m.p. 178-180°C; 

NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 1.5-2.0 (m, 6H). 3.15 (m, 1 H), 3.3-3.6 (m. 5H), 3.65 (m, 2H), 3.75 (m, 2H), 
15 3.85 (m, 1H), 4.28 (m, 2H), 7.25 (m, 1H), 7.75-8.0 (m, 3H), 8.15^8.4 (m, 5H), 8.6 (d, 1H); Elemental Analysis Found 
C, 64.5; H, 6.2; N, 11.8; 

C 26 H 30 N 4°3 S0 - 25H 2° requires C, 64.6; H, 6.3; N, 11.6%. 

The 1-(2-naphthylsulphonyl)-1,4-diazepane used as a starting material was obtained as follows:- 

A solution of 2-naphthylsulphonyl chloride (2.26 g) in methylene chloride (5 ml) was added to a stirred solution of 

20 1 ,4-diazepane (otherwise known as homopiperazine, 5 g) in methylene chloride (50 ml) which had been cooled to 5°C. 
The mixture was stirred at ambient temperature for 2 hours. The mixture was partitioned between ethyl acetate and 
2N aqueous hydrochloric acid. The aqueous layer was basified to pH13 by the addition of 10N aqueous sodium hy- 
droxide solution and extracted with ethyl acetate. The organic phase was washed with water, dried (MgS0 4 ) and 
evaporated to give the required starting material in 96% yield; 

25 NMR Spectrum (CD 3 SOCD 3 ) 1 .6-1 .75 (m, 2H), 2.6-2.8 (m, 4H), 3.2-3.4 (m t 4H), 7.6-7.9 (m, 3H), 8.0-8.3 (m, 3H), 8.5 
(s,1H). 

Example 50 

30 A mixture of 1 -(4-pyridyl)piperazine (0.136 g), 2,4,5-trichlorophenyl 4-(2-naphthylsulphonyl)piperazine-1-carbox- 

ylate (0.2 g) and DMF (2 ml) was stirred and heated to 80 6 C for 24 hours. The mixture was cooled to ambient temper- 
ature and partitioned between ethyl acetate and water. The organic phase was washed with brine, dried (MgS0 4 ) and 
evaporated. The residue was purified by column chromatography using a 19:1 mixture of methylene chloride and 
methanol as eluent. The oil so obtained was triturated under diethyl ether. There was thus obtained 1-(2-naphthyl- 

35 sulphonyl)-4-[4-(4-pyridyl)piperazin-1 -ylcarbonyljpiperazine (0.139 g, 73%), m.p. 210-21 2°C; 

NMR Spectrum (CD 3 SOCD 3 ) 2.9-3.05 (m, 4H), 3.1-3.4 (m, 12H), 6.7 (d, 2H), 7.7 (m, 3H), 8.1-8.3 (m, 5H). 8.45 (s, 1H); 
Elemental Analysis Found C, 61.4; H, 6.0; N, 14.7; 
C 24 H 27 N 5°3 S requires C, 61.9; H, 5.9; N, 15.0%. 

The 2,4,5-trichlorophenyl 4-(2-naphthylsulphonyl)piperazine-1-carboxylate used as a starling material was ob- 

40 tained as follows: - 

2,4,5-Trichlorophenyl chloroformate (0.26 g) was added dropwise to a stirred mixture of 1 -(2-naphthylsulphonyl) 
piperazine hydrochloride salt (0.63 g), triethylamine (0.41 g) and methylene chloride (10 ml). The mixture was stirred 
at ambient temperature for 18 hours. The mixture was partitioned between ethyl acetate and 2N aqueous hydrochloric 
acid. The organic phase was washed with water and with brine, dried (MgS0 4 ) and evaporated. The residue was 
45 purified by column chromatography using a 1 :1 mixture of hexane and methylene chloride as eluent. There was thus 
obtained the required starting material (0.32 g); 

NMR Spectrum (CD 3 SOCD 3 ) 3.0-3.2 (m, 4H), 3.5-3.8 (m, 4H), 7.65-7.8 (m, 4H), 7.9 (s, 1H), 8.05 (m, 1H), 8.2 (m, 2H), 
8.45 (s,1H). 

The 1-(2-naphthylsulphonyl)piperazine hydrochloride salt used as a starting material was obtained as follows: - 
so A solution of 2-naphthylsulphonyl chloride (6. 12 g) in methylene chloride (20 ml) was added dropwise to a stirred 

mixture of 1 -tert-butoxycarbonylpiperazine (5 g), triethylamine (5.63 ml) and methylene chloride (50 ml) which had 
been cooled in an ice-bath. The mixture was stirred at 5° to 10°C for 4 hours. The mixture was partitioned between 
ethyl acetate and 1M aqueous citric acid solution. The organic phase was washed with water and with brine, dried 
(MgS0 4 ) and evaporated. There was thus obtained 1-(tert-butoxycarbonyl)-4-(2-naphthylsulphonyl)piperazine as a 
55 solid (4.84 g), m.p. 174-176°C. 

A portion (0.25 g) of the mat rial so obtained as suspended in thyl ac tate (20 ml) and the mixture was cooled 
in an ice-bath. Hydrogen chloride gas was I d into the mixture for 20 minutes. The mixture was evaporated. There was 
thus obtained 1-(2-naphthylsulphonyl)piperazine hydrochloride salt (0.21 g); 
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NMR Spectrum (CD^SOCD.,) 3. 1 -3.3 (m, BH), 7.7-7.85 (m, 3H),8.1 (d,1H), 8.15-8.2 (m,2H), 8.5 (s, 1H), 9.2-9.4 (s, 1H). 
Example 51 

s Using an analogous proc dure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyI chloride was 

reacted with (2RS,5SR)-2,5-dimethyl-1-(2-naphthylsulphonyl)piperazine to give (2RS,5SR)-2,5-dimethyl-l-(2-naph- 
thylsulphonyl)-4-[1-(4-pyridyl)pip ridin-4-ylcarbonyl]pip razin in13%yi Id; 

NMR Spectrum (CDCI 3 ) 0.85-1 .03 (m, 3H), 1 . 1 -1 .4 (m, 2H), 1 .65-2. 1 (m, 4H), 2.65 (m, 1 H), 2.90 (m, 2H), 3. 1 8 (m, 1 H), 
3.58 (m, 2H), 3.89 (m, 2H), 4.25 (m, 2H), 6.62 (d, 2H), 7.7 (m, 3H), 7.95 (m, 3H), 8.25 (d, 2H), 8.39 (s, 1H); 
10 Elemental Analysis Found C, 58.7; H, 6.2; N, 9.5; 

C 27 H 32 N 4°3 S 0.9CH 2 CI 2 requires C t 58.5; H, 6.0; N, 9.8%. 

The (2RS l 5SR)-2,5-dimethyl-1-(2-naphthylsulphonyl)piperazine used as a starting material was obtained in 50% 
yield by the reaction of (2RS,5SR)-2 l 5-dimethylpiperazine and 2-naphthylsulphonyl chloride using an analogous pro- 
cedure to that described in Example 2. 

15 

Example 52 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 

reacted with 3-methyl-1 -(2-naphthylsulphonyl)piperazine to give 3-methyl-1 -(2-naphthylsulphonyl)-4-[1 -(4-pyridyl)pip- 
20 eridin-4-ylcarbonyl]piperazine in 32% yield; 

NMR Spectrum (CD 3 SOCD 3 , 100°C) 1.5-1.75 (m, 4H), 2.45-2.7 (m, 3H), 3.19 (m, 1H), 3.57 (m, 1H), 3.75 (m, 3H), 

4.06 (d, 1H), 4.52 (m, 1H), 6.65 (d. 2H), 7.6-7.79 (m, 3H), 8.0-8.15 (m, 5H), 8.38 (s, 1H); 

Elemental Analysis Found C. 64.1; H, 6.4; N, 11.3; 

C 2 6 H 30 N 4°3 S 0.25EtOAc 0.15H 2 O requires C, 64.4; H. 6.47; N, 11.1%. 
2S The 3-methyl-1 -(2-naphthylsulphonyl)piperazine used as a starting material was obtained in quantitative yield by 

the reaction of 2-methylpiperazine and 2-naphthylsulphonyl chloride using an analogous procedure to that described 

in Example 2. 

Example 53 

30 

Using an analogous procedure to that described in Example 2, 3-methyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]pip- 
erazine was reacted with 2-naphthylsulphonyl chloride. The reaction mixture was evaporated and the residue was 
partitioned between ethyl acetate and 2N aqueous hydrochloric acid. The aqueous layer was basified to pH14 by the 
addition of 1 0N aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic phase was dried 
3S (MgS0 4 ) and evaporated. There was thus obtained 2-methyl-1 -(2-naphthylsulphonyl)-4-[1 -(4-pyridyl)piperidin-4-ylcar- 
bonyl]piperazine in 96% yield; 

NMR Spectrum (CD 3 SOCD 3> 100°C) 1.5-1.75 (m, 4H), 2.75-3.3 (m, 6H), 3.6-4.2 (m, 6H) r 6.7 (d, 2H), 7.61-7.84 (m, 
3H), 8.0-8.16 (m, 5H), 8.45 (s, 1H); 
Elemental Analysis Found C, 63.2; H, 6.5; N, 11.1; 
<° CaeHaMQgS 0.8H 2 O requires C, 63.2; H, 6.5; N, 11.3%. 

The 3-methyl-1-[1-{4-pyridyl)piperidin-4-ylcarbonyl]piperazine used as a starting material was obtained in 39% 
yield by the reaction of 1-(4-pyridyl)piperidine-4-carbonyl chloride and 2-methylpiperazine using an analogous proce- 
dure to that described in Example 1 . 

45 Example 54 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with 1-[(E)-4-chlorostyrylsulphonyl]-3-methylpiperazine. The reaction mixture was evaporated and the residue 
was partitioned between ethyl acetate and 2N aqueous hydrochloric acid. The aqueous layer was basified to pH14 by 
so the addition of 1 0N aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic phase was dried 
(MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly polar mixtures of 
ethyl acetate and methanol as eluent. There was thus obtained 4-[(E)-4-chlorostyry lsulphonyl]-2-methyl-1 -[1 -(4-pyridyl) 
piperidin-4-ylcarbonyl]piperazine in 24% yield; 

NMR Spectrum (CD 3 SOCD 3 , 100°C) 1.24 (d, 3H), 1.6-1.8 (m, 4H), 2.7 to 3.05 (m. 5H), 3.22 (m, 1H), 3.45 (m, 1H). 
55 3.62 (m, 1 H), 3.84 (m, 2H), 4. 12 (m, 1 H), 4.6 (m, 1 H), 6.71 (d, 2H), 7.1 4 (d, 1 H), 7.42 (d, 1 H), 7.4-7.7 (m, 4H), 8.1 5 (d, 2H); 
Elemental Analysis Found C, 57.6; H, 6.2; N, 10.5; 
C 24 H 29 C,N 4°3 0.5EtOAc 0.5H 2 O requires C, 57.6; H, 6.3; N, 10.3%. 

The 1-[(E)-4-chlorostyrylsulphonyl]-3-m thylpiperazine used as a starting material was obtained in 35% yield by 
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the reaction of 2-methylpiperazin and (E)-4-chloros1yrylsulphonyl chloride using an analogous procedure to that de- 
scribed in Example 2. 

Example 55 

5 

A mixture of 4-chloropyrimidine hydrochloride (0.151 g), 1-(2-naphthylsulphonyl)-4-(4-piperidinylcarbonyl)pip ra- 
zine (0.387 g), triethylamine (0.202 g) and ethanol (5 ml) was stirred and heat d to reflux for 1 hour Th mixture was 
evaporated and the residue was purified by column chromatography using a 19:1 mixture of methylene chloride and 
methanol as eluent. The solid so obtained was recrystallised from acetonitrile. There was thus obtained 1 -(2-naphthyl- 

10 sulphonyl)-4-[1 -(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazine (0.135 g, 29%), m.p. 203-205°C; 

NMR Spectrum (CD 3 SOCD 3 ) 1.38 (m, 2H), 1.63 (m, 2H), 2.8-3.1 (m, 7H), 3.5-3.8 (m, 4H), 4.3 (m, 2H), 6.75 (d, 1H), 
7.7-7.85 (m, 3H), 8.05-8.3 (m, 4H), 8.45 (m, 2H); 
Elemental Analysis Found C, 61.4; H, 5.9; N, 15.1; 
C 24 H 27 N 5°3 S 0.2H 2 O requires C, 61.5; H, 5.85; N, 14.9%. 

15 The 1-(2-naphthylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine used as a starting material was obtained as fol- 

lows: - 

A solution of di-tert-butyl dicarbonate (10.9 g) in methylene chloride (50 ml) was added dropwise to a stirred mixture 
of ethyl piperidine-4-carboxylate (7.85 g), triethylamine (10.1 g) and methylene chloride (100 ml) which was cooled in 
an ice-bath to a temperature in the range 5 to 10°C. The mixture was stirred at 5°C for 1 hour. The mixture was 

20 evaporated and the residue was partitioned between diethyl ether and a 1 M aqueous citric acid solution. The organic 
phase was washed with water and with brine, dried (MgS0 4 ) and evaporated. There was thus obtained ethyl 1-tert- 
butoxycarbony!piperidine-4-carboxyIate as an oil. 

A mixture of the material so obtained, 2N aqueous sodium hydroxide solution (50 ml) and methanol (125 ml) was 
stirred at ambient temperature for 1 hour. The mixture was concentrated by evaporation of the bulk of the methanol 

2S and the residue was partitioned between diethyl ether and 1M aqueous citric acid solution. The organic phase was 
washed with water and with brine, dried (MgS0 4 ) and evaporated. There was thus obtained 1 -tert-butoxycarbonylpipe- 
ridine-4-carboxylic acid (10.6 g, 92%). 

N^S-DimethylaminopropyO-N'-ethylcarbodiimide (2.5 g) was added to a stirred mixture of 1-(2-naphthylsulphonyl) 
piperazine [3.61 g; obtained by partitioning the corresponding piperazine hydrochloride salt between diethyl ether and 

30 10N aqueous sodium hydroxide solution and drying (MgS0 4 ) and evaporating the organic phase], 1 -tert-butoxycarb- 
onylpiperidine-4-carboxylic acid (3 g) and DMF (40 ml) which had been cooled in an ice-bath. The mixture was stirred 
at ambient temperature for 18 hours. The mixture was partitioned between ethyl acetate and water. The organic phase 
was washed with water and with brine, dried (MgS0 4 ) and evaporated. The residue was purified by column chroma- 
tography using ethyl acetate as eluent. There was thus obtained 1 -(2-naphthylsulphonyl)-4-(1 -tert-butoxycarbonylpipe- 

35 ridin-4-ylcarbonyl)piperazine (3.79 g, 59%), m.p. 195-197°C. 

A mixture of a portion (1 g) of the material so obtained and trifluoroacetic acid (5 ml) was stirred at ambient tem- 
perature for 2 hours. The mixture was partitioned between methylene chloride and 2N aqueous sodium hydroxide 
solution. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. There was thus obtained 1- 
(2-naphthylsulphonyl)-4-(4-piperidinyIcarbonyl)piperazine (0.61 g, 77%); 

40 NMR Spectrum (CD 3 SOCD 3 ) 1.2-1 .5 (m, 4H), 2.4-2.7 (m, 3H), 2.8-3.1 (m, 6H), 3.5-3.7 (m, 4H), 7.6-7.8 (m, 3H), 8.0-8.3 
(m, 3H), 8.4 (s, 1H). 

Example 56 

45 A mixture of 2-amino-4-chbro-6-methylpyrimidine (0. 1 43 g), 1 -(2-naphthylsulphonyl)-4-(4-piperidinylcarbonyl)pip- 

erazine (0.387 g), triethylamine (0.101 g) and ethanol (5 ml) was stirred and heated to reflux for 1 8 hours. The mixture 
was cooled to ambient temperature and partitioned between ethyl acetate and water. The organic phase was washed 
with water, dried (MgS0 4 ) and evaporated. The residue was triturated under diethyl ether. There was thus obtained 4- 
[1-(2-amino-6-methylpyrimidin-4-yl)piperidin-4-ylcarbonyl]-1 -(2-naphthylsulphonyl)piperazine (0.29 g, 58%); 

50 NMR Spectrum (CD 3 SOCD 3 ) 1.2-1.45 (m, 2H), 1.55 (m, 2H), 2.05 (s, 3H), 2.8 (m, 3H), 2.9-3.2 (m, 4H), 3.5-3.7 (m, 
4H), 4.23 (m, 2H), 5.95 (d, 3H), 7.7-7.85 (m, 3H), 8.2 (m, 3H), 8.45 (s, 1 H); 
Elemental Analysis Found C, 60.1; H, 6.4; N, 16.6; 
C 25 H 30 N 6°3 S 0.3H 2 O requires C, 60.1; H, 6.1; N, 16.8%. 

55 Example 57 

A mixture of succinimido 1-(4-pyrimidinyl)piperidine-4-carboxylate (0.326 g), 1-[(E)-4-chlorostyrylsulphonyl]piper- 
azine (0.4 g) and DMF (5 ml) was stirred at ambient temperature for 16 hours. The mixture was partitioned between 



55 



EP 0 783 500 B1 



ethyl ac tate and water. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was 

purified by column chromatography using a 49:1 mixtur of methylene chlorid and methanol as eluent. The material 

so obtained was r crystallis d from acetonitrile. There was thus obtained H(E)-4-chlorostyrylsulphonyl]-4-[1-(4-pyri- 

midinyl)piperidin-4-ylcarbonyl]piperazin (0.133 g, 22%), m.p. 209-210°C; 
5 NMR Spectrum (CD 3 SOCD 3 ) 1.3-1.6 (m, 2H), 1.7 (m, 2H), 2.9-3.2 (m, 7H), 3.5-3.8 (m, 4H). 4.4 (m, 2H), 6.8 (d, 1H), 

7.4 (m, 4H), 7.8 (d, 2H), 8.15 (d, 1H), 8.45 (s, 1H); 

Elem ntal Analysis Found C, 55.2; H, 5.5; N, 14.7; 

C22H26CIN5O3S requires C, 55.5; H, 5.5; N, 14.7%. 

The succinimido 1-(4-pyrimidinyl)piperidine-4-carboxylate used as a starling material was obtained as follows:- 
10 Using an analogous procedure to that described in Example 32, 4-chloropyrimidine hydrochloride was reacted 

with ethyl piperidine-4-carboxylate to give ethyl 1-(4-pyrimidinyl)piperidine-4-carboxylate in 46% yield. 

A mixture of the material so obtained (0.5 g), 2N aqueous hydrochloric acid (5 ml) and THF (15 ml) was stirred 

and heated to reflux for 18 hours. The mixture was evaporated and the residue was washed with ethyl acetate. There 

was thus obtained 1 -(4-pyrimidinyl)piperidine-4-carboxylic acid hydrochloride salt (0.49 g, 95%); 
15 NMR Spectrum (CD3SOCD3) 1 .6 (m, 2H), 2.0 (m, 2H), 2.7 (m, 1 H), 3.4 (m, 2H), 4.5 (broad s, 2H), 7.2 (d, 1 H), 8.3 (d, 

1H), 8.8 (s, 1H). 

A mixture of the acid so obtained, N-hydroxysuccinimide (0.29 g), triethylamine (0.61 g), N-(3-dimethylaminopro- 
pyl)-N'-ethylcarbodiimide (0.48 g) and DMSO (10 ml) was stirred at ambient temperature for 5 hours. The mixture was 
partitioned between ethyl acetate and water. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. 
20 There was thus obtained succinimido 1 -(4-pyrimidinyl)piperidine-4-carboxylate which was used without further purifi- 
cation. 

The 1 -[(E)-4-ch!orostyry!sulphony!]piperazine used as a starting material was obtained in 42% yield by the reaction 
of piperazine and (E)-4-chlorostyrylsulphinyl chloride using an analogous procedure to that described in Example 2. 

25 Example 58 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with 1-(4'-methylbiphenyl-4-ylsulphonyl)piperazine to give 1-(4'-methylbiphenyl-4-ylsulphonyl)-4-[1-(4-pyridyl) 
piperidin-4-ylcarbonyl]piperazine in 67% yield, m.p. 213-217°C; 

30 NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 1.6-1.85 (m, 4H), 2.35 (s, 3H), 2.98 (m, 1H), 3.05-3.3 (m, 6H), 3.55-3.65 
(m, 4H), 3.95 (m, 2H), 6.95 (d, 2H), 7.3 (d, 2H), 7.55 (d, 2H), 7.8 (m, 4H), 8.05 (d, 2H); 
Elemental Analysis Found C, 65.0; H, 6.3; N, 10.8; 
C 28 H32N 4 0 3 S 0.66H 2 O requires C, 65.1; H, 6.5; N, 10.8%. 

The 1-(4'-methylbiphenyl-4-ylsulphonyl)piperazine used as a starting material was prepared as follows:- 

35 A solution of 4-iodophenylsulphonyl chloride (5 g) in methylene chloride (1 50 ml) was added dropwise to a stirred 

solution of piperazine (7.1 g) in methylene chloride (50 ml) which had been cooled in an ice bath. The mixture was 
stirred at ambient temperature for 1 4 hours. The mixture was extracted with 2N aqueous hydrochloric acid. The aqueous 
solution was washed with ethyl acetate, basified by the addition of 2N aqueous sodium hydroxide solution and extracted 
with ethyl acetate. The organic extract was washed with water, dried (MgS0 4 ) and evaporated. There was thus obtained 

40 1 -(4-iodophenylsulphonyl)piperazine (4.6 g) which was used without further purification. 

A mixture of the material so obtained (0.5 g), 4-tolylboronic acid (0.19 g), 2M aqueous sodium carbonate solution 
(7.8 ml), tetrakis(triphenylphosphine)palladium(0) (0.1 g), ethanol (15 ml) and toluene (21 ml) was stirred and heated 
to reflux for 5 hours. The mixture was cooled to ambient temperature and partitioned between ethyl acetate and water. 
The organic phase was washed with water, dried (MgS0 4 ) and evaporated. There was thus obtained 1 -(4'-methylbi- 

45 phenyl-4-ylsulphony!)piperazine (0.43 g); 

NMR Spectrum (CD 3 SOCD 3 ) 2.35 (s, 3H), 2.7-2.9 (m, 8H), 7.35 (d, 2H), 7.65 (d, 2H), 7.8 (d, 2H), 7.95 (d, 2H). 

Example 59 

50 Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 

reacted with the appropriate 1-(phenylsulphonyl)piperazine. There were thus obtained the compounds disclosed in 
Table IV, the structures of which were confirmed by NMR spectroscopy. Unless otherwise stated, the appropriate 1- 
(phenylsulphonyl)piperazine was obtained from 1-(4-iodophenylsulphonyl)piperazine using an analogous procedure 
to that described in the last paragraph of the portion of Example 58 which is concerned with the preparation of starting 

55 materials. 
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Notes 

a. The product gave the following NMR signals (CDjSOCD-j + 
CD 3 C0 2 D) 1.6-1.85 (m, 4H) f 2.98 (m, 1H), 3.05-3.3 (m, 6H) , 3.55-3.65 
(m, 4H), 3.93 (m, 2H), 6.9 (d, 2H), 7.55-7.65 (m, 4H), 7.8-7.9 (m, 4H) , 
8.1 (d, 2H). 

The l-(4'-bromobiphenyl-4-ylsulphonyl)piperazine used as a 
starting material vas obtained from 4-broraobiphenyl. That compound vas 
converted into 4 '-bromo-4-biphenylylsulphonyl chloride using analogous 
procedures to those described in Note c belov Table III in Example 41. 
The material so obtained vas reacted with piperazine using an analogous 
procedure to that described in Example 2. The required starting 
material gave the following NMR signals (CD 3 SOCD 3 ) 2.7-2.8 (m, 4H), 
2.8-2.9 (m, 4H), 7.75 (d, 4H) , 7.8 (d, 2H), 7.95 (d, 2H). 

b. The product gave the following NMR signals (CD 3 SOCD 3 ) 
1.5-1.75 (m, 4H), 2.8-3.15 (m, 7H), 3.55-3.65 (m, 4H), 3.8 (m, 2H), 6.7 
(d, 2H), 7.55 (t, 1H), 7.7 (d, 2H), 7.8-7.95 (m, 4H) , 8.1 (d, 2H) . 

The starting material l-(3\5'-dichlorobiphenyl-4- 
ylsulphonyl) piperazine gave the following NMR signals (CD 3 S0CD 3 ) 
2.7-2.8 (m, 4H), 2.8-2.9 (m, 4H), 7.65 (t, 1H), 7.75-7.85 (m, 4H) , 8.0 
(d, 2H). 

c. The product gave the following NMR signals (CDjSOCDj) 
1.55-1.75 (m, 4H), 2.7-3.05 (m, 3H), 3.05-3.15 (m, 4H) , 3.55-3.6 (m, 
4H), 3.6-3.75 (m, 2H), 6.7 (d, 2H), 7.5 (d, 2H) , 7.65-7.8 (m, 4H) , 7.92 
(m, 2H), 8.1 (d, 2H). 

The starting material l-(4'-chlorobiphenyl-3-ylsulphonyl)- 
piperazine vas obtained by the reaction of 

l-(3-bromophenylsulphonyl) piperazine (obtained by the reaction of 
piperazine and 3-bromophenylsulphonyl chloride) and 
4-chlorophenylboronic acid using an analogous procedure to that 
described in the last paragraph of the portion of Example 58 which is 
concerned vith the preparation of starting materials. The required 
starting material gave the following NMR signals (CD 3 SOCD 3 ) 2.7-2.8 (m, 
4H), 2.8-2.9 (m, 4H), 7.6 (d, 2H), 7.7-7.8 (m, 5H), 8.05 (m, 1H). 
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d. The product gave the following NMR signals (CD 3 S0CD 3 ) 1.6-1.8 
(ra, 4H), 2.98 (m, 1H), 3.1-3.3 (m, 6H), 3.55-3.65 (m, 4H), 3.95 (ra, 
2H), 6.95 (d, 2H), 7.4-7.55 (m, 3H), 3.65-3-8 (ra, 4H), 7.92 (ra, 2H) , 
8.1 (d, 2H). 

e. The product gave the following NMR signals (CD^SOCD^) 
1.41-1.64 (ra, 4H), 2.82-2.91 (m, 7H), 3.54-3.62 (m, 4H) , 3.89 (d, 2H), 
6.78 (d, 2H), 7.49 (d, 2H), 8.02 (d, 2H), 8.10 (d, 2H). 

f . The product gave the following NMR signals (CD^SOCD^) 
1.28-1.68 (m, 7H), 2.76-3.07 (m, 7H), 3.49-3.75 (ra, 4H), 3.8-4.07 (d, 
2H), 4.42-4.43 (m, 2H), 6.76 (d, 2H), 7.8-8.2 (m, 10H). 

The starting material l-(4'-ethoxycarbonylbiphenyl-4- 
ylsulphonyl)piperazine was obtained as follows :- 

A mixture of l-(4-iodophenylsulphonyl)piperazine (5 g), 
bis(tributyltin) (11 ml), tetrakis(triphenylphosphine)palladiuxn(0) 
(0.16 g) and toluene (200 ml) was stirred and heated to 120°C for 36 
hours. The mixture was cooled to ambient temperature and filtered. 
The filtrate was evaporated and the residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. The material so obtained was dissolved in a 
mixture of methylene chloride (20 ml), methanol (5 ml) and water (0.2 
ml). Potassium fluoride (3 g) was added and the mixture was stirred at 
ambient temperature for 1 hour. The mixture was partitioned between 
methylene chloride and water. The organic phase was washed with water, 
dried (MgS0 4 ) and evaporated. There was thus obtained [4-(piperazin-l- 
ylsulphonyl ) phenyl Jtributyltin (1.5 g). 

A mixture of the material so obtained, ethyl 4-iodobenzoate \ 
(1.6 g), tetrakis(triphenylphosphine)palladium(0) (0.034 g) and toluene 
(50 ml) was stirred and heated to reflux for 72 hours. The mixture was 
evaporated and the solid residue was washed with a 97:3 mixture of 
methylene chloride and methanol. There was thus obtained 
l-(4'-ethoxycarbonylbiphenyl-4-ylsulphonyl)piperazine (0.76 g); 
NMR Spectrum (CD 3 SOCD 3 ) 1.3-1.43 (t, 3H) , 3.07-3.37 (d, 8H) , 4.27-4.44 
(ra, 2H), 7.65-7.97 (m, 4H), 7.97-8.15 (m, 4H). 
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g. The product gave the following NHR signals (CD-jSOCDj, I00°C) 
1.57-1.78 (ra, AH), 2.79-3.08 (ra, 3H), 3.08-3.18 (t, AH), 3.55-3.68 (t, 
AH), 3.75-3.82 (t, 1H), 3.65 (t, 1H), 6.74 (d, 2H), 7.85-8.02 (m, 8H), 
8.1A (ro, 2H). 

The l-( A '-cyanobiphenyl-A-ylsulphonyl) piperazine used as a 
starting material was obtained by the reaction of [A-(piperazin-l- 
ylsulphonyl) phenyl J tributyltin and A-iodobenzonitrile using an 
analogous procedure to that described in Note f immediately above. 

h. The product gave the following NMR signals (CD^SOCDj, 100°C) 
1.53-1.8 (ro, AH), 2.65-3.08 (m, 3H), 3.08-3.20 (t, AH), 3.5A-3.65 (t, 
AH), 3.8A (t, 1H), 3.90 (t, 1H), 6.75-6.85 (d, 2H), 7.58 (t, 1H), 
7.7-7.9 (in, AH), 7.95-8.08 (m, 2H), 8.08-8.18 (m, 2H). 

The l-(3S5'-dichlorobiphenyl-3-ylsulphonyl)piperazine used 
as a starting material was obtained as follows: - 

Using analogous procedures to those described in the portion 
of Example 58 which is concerned with the preparation of starting 
materials, piperazine was reacted with 3-bromophenylsulphonyl chloride 
to give l-( 3-bromophenylsulphonyl) piperazine which, in turn, was 
reacted with 3,5-dichlorophenylboronic acid to give l-(3' ,5'-dichloro- 
biphenyl-3-ylsulphonyl)piperazine in 29* yield; 

NMR Spectrum (CDjSOCD-j, 100°C) 2.7-2.85 (m, AH), 2.95-3.05 (m, AH) , 
7.58 (t, 1H), 7.68-7.85 (ro, AH), 7.91-8.05 (ro, 2H). 

i. The product gave the following NMR signals (CD 3 S0CD 3 ; 100°C) 
1.5-1.75 (ra, AH), 2. 75-3. OA (m ? 5H) , 3.05-3.17 (t, AH), 3.53-3.65 (t, 
AH), 3.75 (t, 1H), 3.81 (t, 1H), 6.69 (d, 2H), 7.88 (d, 2H), 7.93-8.04 
(d, AH), 8.1 (d, 2H), 8.3 (d t 2H). 

The l-(4'-nitrobiphenyl-A-ylsulphonyl)piperazine used as a 
starting material was obtained by the reaction of 
I *- ( piperaz in- 1 -ylsulphonyl ) phenyl ) tributyltin and 

1-iodo-A-nitrobenzene using an analogous procedure to that described in 
Note f immediately above. 

j. The product gave the following NMR signals (CD 3 S0CD 3 ; 100°C) 

1.53-1.77 (m, AH), 2.61-3.06 (m, 3H), 3.11 (t, AH), 3.58 (t, AH), 3.75 
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(t, 1H), 3.86 (t, 1H), 6.73 <d, 2H), 7.58 (d, 3H), 7.82 (m, 4H), 8,12 
(d, 2H). 

The l.(4 / -chloro-2 / -nitrobiphenyl-4-ylsulphonyl)piperazine 
used as a starting material was obtained by the reaction of 
[ 4- ( piperazin- 1 -ylsulphonyl ) phenyl ] tributyltin and 2-bromo-5-chloro- 1 
nitrobenzene using an analogous procedure to that described in Note £ 
immediately above. 



Example 60 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with 1-[4-(2-pyridyl)phenylsulphonyl]piperazine to give 1-[4-(2-pyridyl)phenylsulphonyl]-4-[1-(4-pyridyl)piperi- 
din-4-ylcarbonyl]piperazine in 54% yield, m.p. 224-226°C; 

NMR Spectrum (CD 3 SOCD 3 ) 1.35-1.65 (m. 4H), 2.75-3.05 (m, 7H), 3.5-3.7 (m, 4H), 3.88 (m, 2H), 6.75 (d, 2H) ( 7.45 

(m, 1H), 7.8-8.0 (m, 3H), 8.05-8.15 (m, 3H), 8.35 (d, 2H), 8.72 (m, 1H); 

Elemental Analysis Found C, 62.7; H, 5.9; N, 14.0; 

C 26 H 29 N 5°3 S °- 5H 2° requires C, 62.4; H, 6.0; N. 14.0%. 

The l-[4-(2-pyridyl)phenylsulphonyl]piperazine used as a starting material was obtained as follows: - 

A mixture of 1-(4-iodophenylsulphonyl)piperazine (0.48 g), (2-pyridyl)tributyttin (1.18 g), tetrakis(triphenylphos- 

phine)palladium(O) (0. 1 g) and toluene (15 ml) was stirred and heated to reflux for 1 8 hours. The mixture was evaporated 

and the residue was purified by column chromatography using increasingly polar mixtures of methylene chloride and 

methanol as eluent. There was thus obtained 1-[4-(2-pyridyl)phenylsulphonyl]piperazine (0.439 g); 

NMR Spectrum (CD 3 SOCD 3 ) 2.65-2.8 (m, 4H), 2.8-2.9 (m, 4H), 7.45 (m, 1 H), 7.8-8. 1 (m, 3H), 8.35 (d, 2H), 8.73 (m, 1 H). 

Example 61 

A mixture of 2-ethoxycarbonyl-4-(2-naphthylsulphonyl)-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine (0.67 g), 
2N aqueous sodium hydroxide solution (2.5 ml) and methanol (10 ml) was stirred at ambient temperature for 3 hours. 
The mixture was evaporated and the residue was dissolved in water (10 ml). The solution was acidified by the addition 
of acetic acid. The precipitate was isolated and dried. There was thus obtained 2-carboxy-4-(2-naphthylsulphonyl)-1- 
[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine (0.47 g), m.p. 225-228°C (decomposes); 

NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D, 100°C) 1.55-1.9 (m, 4H), 2.45-2.55 (m, 1H), 2.65-2.75 (m, 1H), 2.9-3.05 

(m, 1H), 3.1-3.4 (m, 3H), 3.7 (m, 1H), 3.92 (m, 2H), 4.07 (m, 1H), 4.25 (m, 1H), 4.98 (m, 1H), 6.9 (d, 2H), 7.6-7.8 (m, 

3H), 7.95-8.2 (m, 5H), 8.4 (d, 1H). 

Elemental Analysis Found C, 58.4; H, 5.8; N, 10.3; 

C 26 H 28 N 4°5 S 1 - 5H 2° requires c - 58 -3; K 5.8; N, 10.45%. 

Example 62 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with ethyl 1-(6-chloronaphth-2-ylsulphonyl)piperazine-3-carboxylate to give 4-(6-chloronaphth-2-ylsulphonyl)- 
2-ethoxycarbonyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine in 37% yield; 

NMR Spectrum (CD 3 SOCD 3 . 1 00°C) 1 .2 (t. 3H), 1 .5-1 .8 (m, 4H). 2.6 (m, 1 H). 2.8 (m,1H), 2.85-3.05 (m, 4H), 3.65-3.85 
(m, 3H), 4.05-4.25 (m, 4H), 5.1 (m, 1H), 6.7 (d, 2H), 7.65 (m, 1H), 7.8 (m, 1H), 8.1-8.25 (m. 5H), 8.45 (d, 1H); 
Elemental Analysis Found C s 58.5; H, 5.6; N, 9.6; 
C 28 H 31 CIN 4 O s S requires C, 58.9; H, 5.5; N, 9.8%. 

The ethyl l-(6-chloronaphth-2-ylsulphonyl)piperazine-3-carboxylate used as a starting material was obtained in 
78% yield from ethyl 1-benzylpiperazine-2-carboxylate and 6-chloronaphth-2-ylsulphonyl chloride using analogous 
procedures to those described in the portion of Example 44 which is concerned with the preparation of starting materials. 
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Exam pi 63 

Using an analogous procedure to that described in Example 61, 4-(6-chloronaphth-2-yIsulphonyl)-2-ethoxycarb- 
onyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine was hydrolys d to giv 2-carboxy-4-(6-chloronaphth-2-ylsulpho- 
5 nyl)-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]pip razin in 90% yield, m.p. 215-220°C (decomposes); 

NMR Spectrum (CD 3 SOCD 3 , 100°C) 1.5-1.8 (m, 4H), 2.7-3.05 (m, 5H), 3.6-3.85 (m, 4H), 4.1 (m, 1H), 4.25 (m, 1H), 
4.95 (m, 1 H), 6.7 (d, 2H), 765 (m, 1 H), 78 (m, 1 H), 8.05-8.25 (m, 5H), 8.45 (d, 1 H); 
Elemental Analysis Found C, 56.7; H, 5.0; N, 9.9; 
C 26 H 27 C,N 40 5 S 0.5H 2 O requires C, 56.6; H, 5.1; N, 10.15%. 

10 

Example 64 

A mixture of 2-carboxy-4-(2-naphthylsulphonyl)-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine (0.11 g), piperid- 
ine (0.064 ml), N-hydroxybenzotriazole (0.029 g), N.N-dicyctohexylcarbodiimide (0.054 g), DMF (2 ml) and DMSO (2 

16 ml) was stirred at ambient temperature for 18 hours. The mixture was partitioned between methylene chloride and 
water. The organic phase was dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 4-(2-naph- 
thylsulphonyl)-2-piperidinocarbonyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine as a glass (0.063 g); 
NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D, 100°C) 1.2-1.8 (m, 10H), 2.7-3.05 (m. 3H), 3.12 (m, 2H), 3.25-3.4 (m, 5H), 

20 3.65 (m, 1H), 3.75-4.0 (m, 4H), 5.2 (m, 1H), 6.85 (d, 2H), 76-7.75 (m, 3H), 7.95-8.1 (m, 5H), 8.35 (d, 1H); 
Elemental Analysis Found C, 63.6; H, 7.0; N, 12.0; 
C 31 H 37 N 5 0 4 S 0.5H 2 O requires C, 63.7; H, 6.5; N, 12.0%. 

Example 65 

25 

A mixture of 1-(2-naphthylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine-2-carboxylic acid (0.121 g) 
and thionyl chloride (0.2 ml) was stirred at ambient temperature for 1 hour. The mixture was evaporated and methylene 
chloride (8 ml) and piperidine (0.23 ml) were added in turn to the residue. The mixture was stirred at ambient temperature 
for 2 hours. The mixture was partitioned between methylene chloride and water. The organic phase was dried (MgS0 4 ) 
so and evaporated. The residue was purified by column chromatography using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained 1-(2-naphthylsulphonyl)-2-piperidinocarbonyl-4-[1-(4-pyri- 
dyl)piperidin-4-ylcarbonyl]piperazine as a glass (0.061 g); 

NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 1.2-1.8 (m, 10H), 2.9-3.3 (m, 6H), 3.45-3.75 (m, 4H), 3.9-4.2 (m, 4H), 4.47 
(m, 1H), 5.0 (m, 1H), 6.8 (d, 2H), 7.68 (m, 3H), 8.0-8.2 (m, 5H), 8.35 (d, IH); 
35 Elemental Analysis Found C, 62.5; H, 6.4; N, 11.7; 

C 31 H 37 N 5 0 4 S H 2 0 requires C, 62.7; H, 6.6; N, 11.8%. 

Example 66 

40 Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 

reacted with 2-benzyl-1 -(2-naphthylsulphonyl)piperazine to give 2-benzyl-t -(2-naphthylsulphonyl)-4-[1 -(4-pyridyl)pip- 
eridin-4-ylcarbonylJpiperazine in 70% yield; m.p. 186-18B°C; 

NMR Spectrum (CD 3 SOCD 3 ) 1.6 (m, 4H), 2.7 (m, 3H), 3.0 (m, 4H), 3.9 (m, 4H), 4.2 (d, 2H), 6.6 (d, 3H), 7.2 (d, 5H), 
7.7 (m, 3H), 8.1 (m, 5H), 8.5 (s, 1H). 
4 $ Elemental Analysis Found C, 67.9; H, 6.3; N, 9.8; 

C 32 H 34 N 4°3 S 0.6H 2 O requires C, 68.0; H, 6.3; N, 9.9%. 

The 2-benzyl-1-(2-naphthylsulphonyl)piperazine used as a starting material was obtained as follows:- 
N-Methylmorpholine (3.12 ml) was added to a stirred mixture of N-tert-butoxycarbonyl-DL-phenylalanine (3 g), N- 
benzylglycine ethyl ester (2.18 g), N-hydroxybenzotriazole (1.26 g) and DMF (50 ml) which had been cooled to 0°C. 
50 The mixture was stirred at 0°C for 30 minutes and at ambient temperature for 16 hours. The mixture was filtered and 
the filtrate was evaporated. The residue was partitioned between ethyl acetate and water. The organic phase was 
washed with water, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using a 5:1 
mixture of hexane and ethyl acetate as eluent to give a solid (3.7 g). 

A mixture of the material so obtained and a 4H solution of hydrogen chloride in diethyl ether was stirred at ambient 
55 temperature for 16 hours. The mixture was evaporated to give phenylalanyl-N-benzylglycine ethyl ester (2.65 g); 

NMR Spectrum (CD 3 SOCD 3 ) 1.2 (m, 2H), 3.1 (t, 2H), 3.6 (m, 4H), 4.1 (m, 2H), 4.6 (m, 2H), 7.2 (m, 10H), 8.4 (s, 2H). 

A mixture of a portion (0.5 g) of the material so obtained, N-methylmorpholine (0.15 g) and a 0.1M solution of 
acetic acid in sec-butanol (25 ml) was stirred and h ated to reflux for 3 hours. The mixture was evaporated and the 



62 



EP0 783 500 B1 

r sidue was partitioned between methylen chloride and water. The organic phase was washed with water, dried 
(MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. There was thus obtained 1 ,3-dibenzyl-2,5-dioxopiperazine (0.29 g), m.p. 
173-174°C. 

s After repetition of th previous reaction, a mixture of 1,3-dibenzyl-2,5-dioxopip razin (1.6 g), boron trifluonde 

diethyl ether complex (0.1 g) and THF (5 ml) was stirred and heated to reflux for 15 minutes. The mixture was cooled 
to ambient temperature and borane dimethyl sulphide complex (0.04 ml) was added dropwise. The mixture was stirred 
at ambient temperature for 30 minutes. The mixture was evaporated and the residue was heated to 1 00°C for 5 minutes. 
A 6N aqueous hydrochloric acid solution (1 ml) was added and the mixture was heated to reflux for 1 hour. The mixture 

10 was cooled to 0°C and a 6N aqueous sodium hydroxide solution (1.5 ml) was added. The mixture was partitioned 
between methylene chloride and a saturated aqueous potassium carbonate solution. The organic phase was washed 
with water, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 1 ,3-dibenzylpiperazine (0.29 g). 
A solution of the material so obtained in methylene chloride (3 ml) was added dropwise to a stirred mixture of 

is 2-naphthylsulphonyl chloride (0.257 g), triethylamine (0.7 ml) and methylene chloride (5 ml) which had been cooled to 
0°C. The mixture was stirred at ambient temperature for 16 hours. The mixture was evaporated and the residue was 
partitioned between methylene chloride and water. The organic phase was washed with water, dried (MgS0 4 ) and 
evaporated. The residue was purified by column chromatography using increasingly polar mixtures of methylene chlo- 
ride and methanol as eluent. There was thus obtained 2,4-dibenzyl-1-(2-naphthylsulphonyl)piperazine (0.37 g); 

20 NMR Spectrum (CD 3 SOCD 3 ) 1.8 (m, 2H), 2.6 (m, 3H), 3.1 (m, 2H), 3.45 (d, 1H), 3.75 (d, 1H), 4.1 (s, 1H), 6.95 (m, 
2H), 7.1 (m, 3H), 7.25 (s, 5H), 7.75 (m, 3H), 8.1 (n% 3H), 8.5 (s, 1H). 

A mixture of the material so obtained, 10% palladium-on-carbon catalyst (0.23 g) and methylene chloride (50 ml) 
was stirred under an atmosphere of hydrogen for 24 hours. The mixture was filtered and the filtrate was evaporated. 
The residue was purified by column chromatography using a 99:1 mixture of methylene chloride and methanol as 

25 eluent. There was thus obtained 2-benzyl-1 -(2-naphthylsulphonyl)piperazine (0.08 g). 

NMR Spectrum (CD 3 SOCD 3 ) 2.4-2.8 (m, 4H), 3.1-3.4 (m, 3H), 3.6 (d, 1H), 4.0 (t, 1H), 7.2 (m, 5H), 7.7 (m, 3H), 8.1 
(m, 3H), 8.4(s, 1H). 

Example 67 

30 

Using an analogous procedure to that described in Example 2, 2-amino-N-(1-piperidinocarbonyl-2-t1-(4-pyridyl) 
piperidin-4-ylcarbonylamino]ethyl}acetamide hydrochloride salt was reacted with (E)-4-chlorostyrylsulphonyl chloride 
to give 2-[(E)-4-chlorostyrylsulphonami 
acetamide as a gum (0.1 g, 16%); 
35 NMR Spectrum (CDCI 3 ) 1.4-2.1 (m, 10H). 2.45 (m, 1H), 2.6-3.1 (m, 2H), 3.4-4.0 (m, 10H), 5.1 (m, 1H), 6.7 (d, 2H), 
6.85 (d, 1H), 6.95 (m, 1H), 7.2-7.55 (m, 6H), 7.65 (d, 1H). 8.22 (m, 2H). 

Example 68 

40 Using an analogous procedure to that described in Example 2, 2-amino-N-{1-piperidinocarbonyl-2-[1-(4-pyridyl) 

piperidin-4-ylcarbonylamino]ethyl}acetamide hydrochloride salt was reacted with 3,4-dichlorophenylsulphonyl chloride 
to give 2-(3,4^ichlorophenylsulphonamido)-N^ 
ethyljacetamide as a gum (0.17 g, 27%); 

NMR Spectrum (CD 3 SOCD 3 ) 1.4-1.8 (m, 10H), 2.35 (m, 1H), 2.88 (m, 2H), 3.02 (m, 1H), 3.15-3.5 (m, 8H), 3.55 (d, 
45 1H), 3.9 (m, 2H), 4.85 (m t 1H), 6.8 (d, 2H). 7.7-7.9 (m, 3H), 8.0 (d, 1H), 8.05 (d, 1H). 8.15 (m. 3H); 
Elemental Analysis Found C, 49.9; H, 5.4; N, 12.5; 
C^H^CIgNsOgS 0.4CH 2 CI 2 requires C, 49.9; H, 5.2; N, 12.7%. 

Example 69 

50 

Using an analogous procedure to that described in Example 56, 4-chloropyrimidine was reacted with 1 -(6-chloro- 
naphth-2-ylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine. The precipitate which was deposited when the reaction mix- 
ture was cooled to ambient temperature was isolated and recrystallised from acetonitrile. There was thus obtained 1 - 
(6-chloronaphth-2-ylsulphonyl)-4-[1-(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazine in 60% yield, m.p. 218-219°C; 
55 NMR Spectrum (CD 3 SOCD 3 ) 1 .25-1.5 (m, 2H). 1.62 (m, 2H), 2.8-3.1 (m, 7H), 3.5-3.75 (m, 4H), 4.32 (m, 2H), 6.75 (m, 
1 H), 7.7 (m, 1 H), 7.85 (m, 1 H), 8. 1 5 (d, 1 H), 8.2 (d, 1 H), 8.28 (m, 3H), 8.45 (s, 1 H), 8.5 (s, 1 H); 
Elemental Analysis Found C, 57.6; H, 5.3; N, 13.9; 
C24H26CINJP3S requires C, 57.7; H, 5.2; N, 14.0%. 
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The 1 -(6-chloronaphth-2-ylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine used as a starling material was obtained 
as follows: - 

Using analogous procedures to thos described in two of the paragraphs of the portion of Example 50 which is 
concern d with th pr paration of starting materials, 1 -t rt-butoxvcarbonvlpiperazine was r acted with 6-chloronaphth- 
s 2-ylsulphonyl chlorid to give 1 -(6-chloronaphth-2-ylsulphonyl)piperazine hydrochloride salt in 58% yi Id. 

The mat rial so obtained was reacted with 1 -t rt-butoxycarbonylpiperidin -4-carboxylic acid using analogous pro- 
cedures to those described in the third and fourth paragraphs of the portion of Example 55 which is concerned with 
the preparation of starting materials. There was thus obtained 1-(6-chloronaphth-2-ylsulphonyl)-4-(4-piperidinylcarb* 
onyl)piperazine in 63% yield; 

10 NMR Spectrum (CDCI 3 ) 1.5-1.75 (m, 4H), 2.4-2.7 (m, 3H), 3.0-3.2 (m, 6H), 3.5-3.75 (m, 4H), 7.55 (m, 1H), 7.75 (m, 
1H), 7.95 (m, 3H), 8.3 (s, 1H). 

Example 70 

is Using an analogous procedure to that described in Example 56, 2-amino-4-chloropyrimidine was reacted with 1- 

(6-chloronaphth-2-ylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine. The precipitate which was deposited on cooling 
the reaction mixture was isolated, washed with cold ethanol and dried. There was thus obtained 4-[1 -(2-aminopyrimidin- 
4-yl)piperidin-4-ylcarbonyl]-1 -(6-chloronaphth-2-ylsulphonyl)piperazine in 73% yield, m.p. 265-267°C; 
NMR Spectrum (CD 3 SOCD 3 ) 1.0-1.4 (m, 4H), 2.5-2.7 (m, 3H), 2.7-2.9 (m, 4H), 3.3-3.5 (m, 4H), 4.08 (m, 2H), 5.7 (s, 

20 2H), 5.8 (d, 1 H). 7.5-7.7 (m, 3H), 7.75 (d, 1 H), 8.05 (s, 1 H), 8.1 (d, 1 H), 8.3 (s, 1 H); 
Elemental Analysis Found C, 55.9; H, 5.4; N, 15.9; 
C 2 4H 27 CIN 6 0 3 S requires C, 56.0; H, 5.3; N, 16.3%. 

Example 71 

25 

Using an analogous procedure to that described in Example 32, 3,4,5-trichloropyridazine was reacted with 1- 
(6-chloronaphth-2-ylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine. The crude reaction product was purified by column 
chromatography using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus 
obtained 1 -(6-chloronaphth-2-ylsulphonyl)-4-[1 -(3,4-dichloropyridazin-5-yl)piperidin-4-ylcarbonyl] piperazine in 35% 
30 yield; 

NMR Spectrum (CD 3 SOCD 3 ) 1.5-1.7 (m, 4H), 2.7-2.9 (m, 1H), 2.95-3.1 (m, 6H), 3.5-3.85 (m, 6H), 7.7 (m, 1H), 7.85 
(m, 1H), 8.15 (d, 1H), 8.22 (s, 1H), 8.25 (d, 1H), 8.5 (s, 1H), 8.9 (s, 1H). 

Example 72 

35 

A mixture of 1 -(6-chloronaphth-2-ylsulphonyl)-4-[1 -(3,4-dichloropyridazin-5-yl)piperidin-4-ylcarbonyl]piperazine 
(0.2 g), 10% palladium-on-carbon catalyst (0.05 g) and ethanol (10 ml) was stirred under an atmosphere of hydrogen 
gas for 48 hours. The mixture was filtered and the filtrate was evaporated. The residue was purified by column chro- 
matography using increasingly polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 
40 1 -(6-chloronaphth-2-ylsulphonyl)-4-[1 -(4-pyridazinyl)piperidin-4-ylcarbonyl]piperazine (0.045 g, 25%); 

NMR Spectrum (CD 3 SOCD 3 ) 1.4-1.7 (m, 4H), 2.6-3.1 (m, 7H), 3.5-3.7 (m, 4H), 3.9-4.0 (m, 2H), 6.85 (m, 1H). 7.7 (m, 
1H), 7.82 (m, 1H), 8.15 (d, 1H), 8.27 (m, 2H), 8.5 (s, 1H), 8.55 (d, 1H),8.9(d, 1H). 

Example 73 

45 

A mixture of 1 -(6-chloronaphth-2-ylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine (0.96 g), triethylamine (0.35 ml) 
and methylene chloride (10 ml) was added dropwise to a stirred solution of 2,4,6-trich!oro-1,3,5-triazine (0.42 g) in 
methylene chloride (20 ml) which had been cooled to 0°C. The mixture was stirred at 5°C for 1 hour. The mixture was 
evaporated and the residue was partitioned between ethyl acetate and water. The organic phase was washed with 

so water, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and ethyl acetate as eluent. There was thus obtained 1 -(6-chloronaphth-2-ylsulphonyl)- 
4-[1-(4,6-dichloro-1,3 l 5-triazin-2-yl)piperidin-4-ylcarbonyl]piperazine (0.96 g, 74%), m.p. 230-233°C; 
NMR Spectrum (CDCI 3 ) 1.7-1.9 (m, 4H), 2.7 (m, 1H), 3.0-3.2 (m, 6H), 3.55-3.85 (m, 4H), 4.73 (m, 2H), 7.6 (m, 1H), 
7.75 (m, 1H), 7.95 (m, 3H), 8.3 (s, 1H); 

55 Elemental Analysis Found C, 46.9; H, 3.9; N, 14 4; 

C 2 3H 23 CI 3 N 6 0 3 S 0.25CH 2 CI 2 requires C, 47.3; H, 4.0; N, 14.2%. 
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Exampl 74 

A mixture of 1 -(4-pyridyl)piperazine (0.163 g), 4-nitrophenyl 4-(6-chloronaphth-2-ylsulphonyl)piperazine-1 -carbox- 
ylate (0.475 g) in DMF (5 ml) was stirred and heat d to 100°C for 16 hours. Th mixture was evaporated and the 
5 residue was partitioned between ethyl acetat and 2N aqueous hydrochloric acid. Th aqueous layer was basified by 
the addition of dilute aqueous sodium hydroxide solution and the mixture was extracted with ethyl acetate. The organic 
extract was dri d (MgS0 4 ) and evaporat d. Th solid so obtained was recrystallised from a mixture of isohexan and 
ethyl acetate. There was thus obtained 1-(6-chloronaphth-2-ylsulphonyl)-4-[4-(4-pyridyl)piperazin-1-ylcarbonyl]piper- 
azine (0.34 g); 

10 NMR Spectrum (CD 3 SOCD 3 ) 2.95-3.05 (m, 4H), 3.15-3.3 (m, 12H), 6.75 (m, 2H), 7.75 (m, 1H), 7.8 (m, 1H), 8.1-8.3 
(m, 5H), 8.5 (s, 1H); 

Elemental Analysis Found C, 57.5; H, 5.3; N, 13.9; 
C^H^CINsC^S requires C, 57.7; H, 5.2; N, 14.0%. 

The 4-nitrophenyl 4-(6-chloronaphth-2-ylsulphonyl)piperazine-1-carboxylate used as a starting material was ob- 
is tained as follows: - 

A solution of 4-nitrophenyl chloroformate (0.4 g) in methylene chloride (15 ml) was added to a stirred mixture of 
1-(6-chloronaphth-2-ylsulphonyl)piperazine hydrochloride salt (0.69 g), triethylamine (0.56 ml) and methylene chloride 
(30 ml) which had been cooled to 0°C. The mixture was stirred at ambient temperature for 16 hours. The mixture was 
evaporated and the residue was partitioned between ethyl acetate and a concentrated aqueous sodium bicarbonate 
20 solution. The organic solution was washed with 1 N aqueous hydrochloric acid solution and with water, dried (MgS0 4 ) 
and evaporated. The solid so obtained was recrystallised from a mixture of isohexane and ethyl acetate. There was 
thus obtained 4-nitrophenyl 4-(6-chloronaphth-2-ylsulphonyl)piperazine-l-carboxylate (0.73 g); 
NMR Spectrum (CD 3 SOCD 3 ) 3.1 (m, 4H), 3.5-3.75 (m, 4H), 7.25 (m, 1 H), 7.38 (d, 2H), 7.85 (m, 1H), 8.15-8.3 (m, 5H), 
8.5(s,1H). 

25 

Example 75 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with 4-(2-naphthylsulphonyl)piperidine to give 4-(2-naphthylsulphonyl)-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl] 
30 piperidine in 33% yield; 

NMR Spectrum (CD 3 SOCD 3 ) 1.42-1.82 (m, 6H), 1.85-2.21 (m, 2H), 2.82-3.04 (m, 4H), 3.73-3.98 (m, 5H), 4.43 (m, 
1H), 6.78 (d, 2H), 7.64-7.89 (m, 3H), 8.04-8.27 (m, 5H), 8.37 (s, 1H). 

The 4-(2-naphthylsulphonyl)piperidine used as a starting material was obtained as follows:- 

Triethylamine (8.8 ml) was added to a stirred mixture of tert-butyl 4-hydroxypiperidine-1-carboxylate (European 
35 Patent Application No. 0 495 750, Chem. Abstracts, Vol. 117, Abstract 191869g, 6.38 g), methanesulphonyl chloride 
(3.7 ml) and methylene chloride (70 ml) which had been cooled toO°C. The mixture was stirred at 0°C for 2 hours and 
then evaporated. The residue was partitioned between ethyl acetate and a concentrated aqueous citric acid solution. 
The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was purified by column chro- 
matography using ethyl acetate as eluent to give tert-butyl 4-mesyloxypiperidine-1-carboxylate (7.82 g). 
40 A mixture of a portion (0.99 g) of the material so obtained, sodium 2-naphthalenesulphinate (14.3 g) and DMF (70 

ml) was stirred and heated to 1 20°C for 5 hours. The mixture was evaporated and the residue was partitioned between 
ethyl acetate and 2N aqueous sodium hydroxide solution. The organic phase was dried (MgS0 4 ) and evaporated to 
give tert-butyl 4-(2-naphthylsulphonyl)piperidine-1-carboxylate (0.64 g) which was used without further purification. 

A mixture of a portion (0.56 g) of the material so obtained and trifluoroacetic acid (5 ml) was stirred at ambient 
45 temperature for 1 hour. The mixture was diluted with ethyl acetate and washed with 2N aqueous sodium hydroxide. 
The organic layer was dried (MgS0 4 ) and evaporated to give 4-(2-naphthylsulphonyl)piperidine (0.18 g); 
NMR Spectrum (CD 3 SOCD 3 ) 1.36-2.08 (m, 4H), 2.8-3.05 (m, 4H), 4.12-4.55 (m, 1H), 7.6-8.25 (m, 6H), 8.34 (s, 1H). 

The sodium 2-naphthalenesulphinate used above was obtained as follows: - 

2-Naphthalenesulphonyl chloride (15.9 g) was added portionwise during 2 hours to a stirred mixture of sodium 
so sulphite (33 g), sodium bicarbonate (11 .6 g) and water (66 ml) which had been warmed to 70*C. The resultant mixture 
was stirred at 75°C for 1 hour and stored at ambient temperature for 16 hours. The precipitate was isolated. There 
was thus obtained sodium 2-naphthalenesulphinate (31 g). 

Example 76 

ss 

Using an analogous procedure to that d scribed in Example 1, 1 -(4-pyridyl)pip ridine-4-carbonyl chloride was 
reacted with 4-(2-naphthylthio)pip ridine to give 4-(2-naphthylthio)-1-[1 -(4-pyridyl)pip ridin-4-ylcarbonyl]pip ridine in 
62% yield; 
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NMR Spectrum (CD 3 SOCD 3l 100°C) 1.25-1.75 (m, 6H), 1.87-2.1 (broad s, 2H), 2.78-3.0 (m, 4H), 3.20 (d, 1H), 3.64 
(m, 1H), 3.6-4.04 (m, 3H), 4.2 (d, 1H), 6.78 (d, 2H), 7.44-7.58 (m, 3H), 7.63-7.74 (m, 3H), 7.75 (d, 1H), 8.12 (s. 2H); 
Elemental Analysis Found C, 72.2; H, 6.7; N, 9.7; 
C26H29N3OS r quires C, 72.4; H, 6.8; N t 9.7%. 

The 4-(2-naphthylthio)pip ridin used as a starting material was obtained as follows:- 

A solution of 2-naphthalenethiol (2.34 g) in DMF (1 0 ml) was added dropwis to a stirred mixture of sodium hydride 
(60% dispersion in mineral oil, 0.65 g) and DMF (20 ml) which had been cooled to 10°C. Th r sultant mixture was 
stirred at 0°C for 30 minutes. A solution of tert-butyl 4-mesyloxypiperidine-1-carboxylate (3.9 g) in DMF (40 ml) was 
added dropwise. The mixture was allowed to warm to ambient temperature. The mixture was partitioned between ethyl 
acetate and water. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was purified 
by column chromatography using methylene chloride as eluent. There was thus obtained tert-butyl 4-(2-naphthylthio) 
piperidine-1-carboxylate (0.65 g). 

A mixture of the material so obtained and trifluoroacetic acid was stirred at ambient temperature for 30 minutes. 
The mixture was diluted with ethyl acetate and washed with 2N aqueous sodium hydroxide solution. The organic 
solution was dried (MgS0 4 ) and evaporated. There was thus obtained 4-(2-naphthylthio)piperidine (0.32 g); 
NMR Spectrum (CD 3 SOCD 3 ) 1.42 (m, 2H), 1.88 (m, 2H), 2.58 (m, 2H), 2.94 (m, 2H), 3.43 (m, 1H), 7.5 (m, 3H), 7.89 
(m, 4H). 

Example 77 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with 2-hydroxymeihyi-4-(2-naphthyisuiphonyi)piperazine to give 2-hydroxymethyi-4-(2-naphthylsuiphonyl)-1- 
[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine in 42% yield; 

NMR Spectrum (CD 3 SOCD 3 , 100°C) 1.55-1.72 (m, 2H), 1.83-1.95 (m, 2H), 2.35-3.05 (m, BH), 3.49 (m, 2H), 3.7 (m, 

2H), 4.01 (m, 2H). 6.72 (d, 2H), 7.63-7.79 (m, 3H), 8.0-8.2 (m, 5H), 8.39 (s, 1H); 

Elemental Analysis Found C, 61 .2; H, 6.2; N, 10.4; 

C26H30N4O4S 0.25EtAC 0.75H 2 O requires C, 61 .2; H, 6.4; N, 10.6%. 

The 2-hydroxymethyl-4-(2-naphthylsulphonyl)piperazine used as a starting material was obtained in 49% yield by 
the reaction of 2-hydrbxymethylpiperazine (J. Med. Chem., 1990, 3^ 142) and 2-naphthylsulphonyl chloride using an 
analogous procedure to that described in Example 2; 

NMR Spectrum (CD 3 SOCD 3 ) 1.93 (t, 1H), 2.24 (m, 2H), 2.68 (m, 2H), 2.93 (m, 1H), 3.6 (m, 2H), 4.67 (t, 1H), 7.76 (m, 
3H), 8.07-8.28 (m, 3H), 8.44 (s, 1H). 

Example 78 

1 ,1 '-Carbonyldiimidazole (0.208 g) was added to a stirred solution of N-(6-chloronaphth-2-ylsulphonyl)glycine (0.39 
g) in DMF (10 ml) and the mixture was stirred at ambient temperature for 30 minutes. 1 -(4-Pyridyl)piperazine (0.21 g) 
was added and the mixture was stirred at ambient temperature for 18 hours. The mixture was partitioned between 
ethyl acetate and water. The organic phase was washed with brine, dried (MgS0 4 ) and evaporated. The residue was 
recrystallised from a mixture of hexane, ethyl acetate and methanol. There was thus obtained 1-[2-(6-chloronaphtha- 
lenesulphonamido)acetyl]-4-(4-pyridyl)piperazine (0.179 g, 20%), m.p. 192-1 93°C; 

NMR Spectrum (CD 3 SOCD 3 ) 3.15 (m, 2H), 3.3-3.6 (m, 6H), 3.85 (m, 2H), 6.7-7.0 (m, 2H), 7.6 (m, 1H), 7.8-8.0 (m, 

2H), 8.1-8.3 (m,4H), 8.5 (s, 1H); 

Elemental Analysis Found C, 56.5; H, 4.8; N, 12.4; 

C 21 H 21 CIN 4 0 3 S requires C, 56.7; H, 4.8; N, 12.6%. 

The N-(6-chk>ronaphth-2-ylsulphonyl)glycine used as a starting material was obtained as follows:- 
Triethylamine (0.278 ml) was addedto a stirred mixture of 6-chloronaphth-2-ylsulphonyl chloride (0.522 g), glycine 

methyl ester hydrochloride (0.251 g) and methylene chloride (1 0 ml) and the mixture was stirred at ambient temperature 

for 1 hour. The mixture was partitioned between ethyl acetate and water. The organic phase was washed with brine, 

dried (MgS0 4 ) and evaporated. The residue was recrystallised from methanol to give methyl N-(6-ch loronaphth-2-yl- 

sulphonyl)glycine (0.46 g). 

A mixture of the material so obtained, and 2N aqueous sodium hydroxide solution (3 ml) was stirred at ambient 
temperature for 30 minutes. The mixture was partitioned between diethyl ether and water. The aqueous phase was 
acidified by the addition of 2N aqueous hydrochloric acid and extracted with ethyl acetate. The organic phase was 
washed with water and with brine, dried (MgS0 4 ) and evaporated. There was thus obtained the required starting 
material (0.39 g) which was used without further purification. 
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Example 79 

A mixture of 1-(4'- thoxycarbonylbiph nyl-4-ylsulphonyl)-4-[1-(4-pyridyl)pip ridin-4-ylcarbonyl]piperazine (0.08 
g), 2N aqueous sodium hydroxide solution (0.28 ml), wat r (2 ml) and methanol (10 ml) was stirred and heat d to r flux 

5 for 3 hours. The mixture was poured into water and extracted with methylene chloride. The aqu ous suspension was 
filtered. The solid so obtained was resuspended in water. The mixture was acidified by the addition of glacial acetic 
acid and stirred for 2 hours. Th solid was isolated, washed with water and with diethyl eth r and dri d. There was 
thus obtained 1-(4 , K:arboxybiphenyl-4-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine (0.035 g); 
NMR Spectrum (CD 3 SOCD 3 , 100°C) 1.6-1.86 (m, 4H), 3.0 (m, 1H), 3.15 (t, 4H), 3.32 (m, 2H), 3.63 (t, 4H), 3.97 (t, 

10 1 H), 4.03 (t, 1 H), 7.01 (d, 2H), 7.24-7.96 (m, 6H), 8.09 (d, 4H). 

Example 80 

Ethanethiol (0.15 ml) was added dropwise to a stirred suspension of sodium hydride (60% dispersion in mineral 
15 oil, 0.083 g) in DMPU (3 ml) which had been cooled to 3°C and the mixture was stirred and allowed to warm to ambient 
temperature over 30 minutes. A solution of 1-(6-methoxynaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl] 
piperazine (0.1 g) in DMPU (2 ml) was added and the mixture was stirred and heated to 110°C for 90 minutes. The 
mixture was cooled to ambient temperature and partitioned between methylene chloride and water. The organic phase 
was shaken with a slight excess of 2M aqueous sodium hydroxide. The resultant precipitate was isolated and dried. 
20 There was thus obtained 1-(6-hydroxynaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine sodium 
salt (0.052 g); 

NMR Spectrum (CD 3 SOCD 3 , 100°C) 1.5-1.73 (m, 4H), 2.72-3.23 (m, 7H), 3.55 (t, 4H), 3.68-3.88 (m, 2H), 6.72 (m, 
2H), 6.8 (m, 1H), 6.96 (m, 1H), 7.45 (m, 2H), 7.69 (m, 1H), 7.99 (m, 1H), 8.11 (m, 2H); 
Elemental Analysis Found C 53.8; H, 5.6; N, 10.0; 
25 C2SH27N4O4S 3H 2 0 Na requires C, 53.9; H, 5.9; N, 10.1%. 

Example 81 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
30 reacted with methyl 2-[1 -(2-naphthylsulphonyl)piperazin-2-yl]acetate to give 2-methoxycarbonylmethyl-1 -(2-naphthyl- 
sulphonyl)-4-[1 -(4-pyridyI)piperidin-4-ylcarbonyl]piperazine in 90% yield as a glass; 

NMR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D, 100°C) 1 .6-1.85 (m, 4H), 2.4-2.65 (m, 2H), 2.85-3.35 (m, 6H), 3.55 (s, 3H), 
3.78 (m, 1H), 3.9-4.1 (m, 4H), 4.45 (m, 1H), 6.95 (d, 2H), 7.68 (m, 2H), 7.8 (m, 1H), 7.95-8.15 (m, 5H), 8.45 (d, 1H); 
Elemental Analysis Found C, 61.7; H, 6.3; N, 10.3; 

35 C^H^OsS 0.5H 2 O requires C, 61 .65; H, 6.05; N, 10.3%. 

The methyl 2-[1 -(2-naphthylsulphonyl)piperazin-2-yl]acetate used as a starting material was obtained as follows:- 
Using an analogous procedure to that described in Example 2, methyl 2-(1-benzylpiperazin-3-yl)acetate (J. Chem. 
Soc. Perkin I, 1992, 1035) was reacted with 2-naphthylsulphonyl chloride to give methyl 2-[4-benzyl-1-(2-naphthyl- 
sulphonyl)piperazin-2-yl]acetate in 90% yield. 

40 The material so obtained was reacted with 1 -chloroethyl chloroformate using an analogous procedure to that de- 

scribed in the second paragraph of the portion of Example 44 which is concerned with the preparation of starting 
materials. There was thus obtained methyl 2-[1-(2-naphthylsulphonyl)piperazin-2-yl]acetate in 87% yield; 
NMR Spectrum (CD 3 SOCD 3 ) 2.55-2.7 (m, 2H), 2.9 (m, 1H), 3.05-3.45 (m, 4H), 355 (s, 3H), 3.9 (m, 1H), 4.6 (m, 1H), 
7.65-7.9 (m, 3H), 8.12 (m, 3H), 8.55 (d, 1H), 9.3 (t, 2H). 

45 

Example 82 

Using an analogous procedure to that described in Example 1, 1-(4-pyridyl)piperidine-4-carbonyl chloride was 
reacted with ethyl 1 -(6-bromonaphth-2-ylsulphonyl)piperazine-3-carboxylate to give 4-(6-bromonaphth-2-ylsulphonyl)- 

50 2-ethoxycarbonyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine in 42% yield, m.p. 117-121°C; 

NMR Spectrum (CD 3 SOCD 3 , 100°C) 1.2 (t, 3H), 1.5-1.8 (m, 4H), 2.55 (m, 1H), 2.7-3.05 (m, 5H), 3.65-3.85 (m, 3H), 
4.05-4.25 (m, 4H), 5.08 (m, 1H), 6.7 (d, 2H), 7.77 (m, 2H), 8.1 (m, 4H), 8.3 (d, 1H), 8.45 (d, 1H). 
Elemental Analysis Found C, 54.2; H, 5.2; N, 9.0; 
C 28 H 31 BrN 4 0 5 S requires C, 54.6; H, 5.1; N, 9.1%. 

55 The ethyl 1-(6-bromonaphth-2-ylsulphonyl)piperazine-3-carboxylate used as a starting material was obtained in 

71% yield from ethyl 1-benzylpiperazine-2-carboxylate and 6-bromonaphth-2-ylsulphonyl chloride using analogous 
procedures to those described in the portion of Example 44 which is concerned with the preparation of starting materials. 
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Example 83 

Using an analogous procedure to that described in Example 61, 4-(6-bromonaphth-2-ylsulphonyl)-2-ethoxycarb- 
onyl-1-[1-(4-pyridyl)pip ridin-4-ylcarbonyl]piperazine was hydrolysed to giv 4-(6-bromonaphth-2-ylsulphonyl)-2-car- 
5 boxy-1-[1-(4-pyridyl)pip ridin-4-ylcarbonyl]pip razine in 92% yield, m.p. 216-222°C (decomposes); 

NMR Spectrum (CD 3 SOCD 3l 1 00°C) 1 .5-1 .8 (m, 4H) ( 2.52 (m, 1 H), 2.7 (m, 1 H), 2.8-3.05 (m, 3H), 3.25 (m, 1 H), 3.6-4.3 
(m, 5H), 4.95 (m, 1H) ( 6.75 (d, 2H), 7.75 (m, 2H), 8.0-8.15 (m, 4H), 8.3 (d, 1H), 8.4 (d, 1H). 
Elemental Analysis Found C, 52.4; H, 4.8; N, 9.3; 
C26 H 27 BrN 4°5 s 0.5H 2 O requires C, 52.35; H, 4.7; N, 9.4%. 

10 

Example 84 

Using an analogous procedure to that described in Example 20, 4-(6-bromonaphth-2-ylsulphonyl)-2-carboxy-1 -[1 - 
(4-pyridyl)piperidin-4-ylcarbonyl]piperazine was reacted with morpholine to give 4~(6-bromonaphth-2-ylsulphonyl)- 
is 2-morpholinocarbonyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine in 60% yield, m.p. 235-237°C; 

NMR Spectrum (CD 3 SOCD 3 , 100°C) 1.5-1.8 (m, 4H), 2.7-3.05 (m, 5H), 3.4 (m, 4H), 3.5-3.6 (m, 4H), 3.67 (m, 1H), 
3.75-3.9 (m, 4H), 3.98 (m, 1H), 5.2 (m, 1H), 6.65-6.8 (m, 2H), 7.75 (m. 2H), 8.1 (m, 4H), 8.3 (d, 1H). 8.45 (d, 1H); 
Elemental Analysis Found C, 53.7; H, 5.2; N, 10.2; 
C^H^BrNsOgS H 2 0 requires C. 53.5; H, 5.35; N, 10.4%. 

20 

Example 85 

A mixture of l-(6-chloronaphth-2-ylsulphonyl)-4-[1-(4,6-dichloro-1 ,3,5-triazin-2-yl)piperidin-4-ylcarbonyl]pipera- 
zine (0.891 g), magnesium oxide (0.5 g), 1 0% palladium-on-carbon catalyst (0.2 g) and DMF (15 ml) was stirred under 
25 an atmosphere of hydrogen gas until uptake of hydrogen ceased. The mixture was filtered and the filtrate was partitioned 
between ethyl acetate and water. The organic phase was dried (MgS0 4 ) and evaporated. There was thus obtained 1 - 
(2-naphthylsulphonyl)-4-[1-(1 ,3,5-triazin-2-yl)piperidin-4-y1carbonyl]piperazine (0.36 g); 

NMR Spectrum (CD 3 SOCD 3 ) 1 .3-1 .7 (m, 4H), 2.8-3.1 (m, 7H), 3.5-3.7 (m, 4H), 4.5-4.7 (m, 2H), 7.6-7.B (m, 3H), 8.1-8.3 
(m, 3H), 8.45 (s, 1H), 8.55 (s, 2H). 

30 

Example 86 

Using an analogous procedure to that described in Example 56, 2-amino-4-chloro-6-methylpyrimidine was reacted 
with 1-(6-chloronaphth-2-ylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine. The reaction mixture was concentrated by 
35 evaporation to one half of its original volume and cooled to ambient temperature. The precipitate which formed was 
isolated, washed with diethyl ether and dried. There was thus obtained 4-[1 -(2-amino-6-methylpyrimidin-4-y1)piperidin- 
4-ylcarbonyl]-1-(6-chloronaphth-2-ylsulphonyl)piperazine in 39% yield, m.p. 210-212 ft C; 

NMR Spectrum (CD 3 SOCD 3 ) 1.2-1.6 (m, 4H), 2.0 (s, 3H), 2.8 (m, 3H), 2.9-3.1 (m, 4H), 3.5-3.7 (m, 4H), 4.2 (m, 2H), 
5.82 (s, 2H), 5.86 (s, 1 H), 7.7 (m, 1 H), 7.8 (m, 1 H), 8.2 (d, 1 H), 8.25 (s, 1 H), 8.3 (d, 1 H), 8.5 (s, 1 H); 
40 Elemental Analysis Found C, 56.3; H, 5.5; N, 15.3; 

C 25 H29ClN 6 0 3 S 0.4H 2 O requires C, 55.9; H, 5.6; N, 15.7%. 

Example 87 

45 Using an analogous procedure to that described in Example 56, 4-chloropyrimidine was reacted with methyl 4- 

(6-chloronaphth-2-ylsulphonyl)-1-(4-piperidinylcarbonyl)piperazine-2-carboxylate and the reaction product was puri- 
fied by column chromatography using increasingly polar mixtures of methylene chbride and methanol to give 4-(6-chlo- 
ronaphth-2-ylsulphonyl)-2-methoxycarbonyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine in 77% yield; 
NMR Spectrum 1.6-2.0 (m, 4H), 2.5 (m, 2H), 2.8 (m, 1H), 3.0 (m, 1H), 3.6-3.9 (m, 6H), 4.25-4.45 (m, 3H), 5.35 (m, 

50 1H), 6.5 (d, 1H), 7.6 (m, 1H), 7.75 (m, 1H), 7.95 (m, 3H). 8.2 (d, 1H), 8.35 (s, 1H), 8.6 (s, 1H); 
Elemental Analysis Found C, 54.5; H, 5.2; N, 11.8; 
C^HgQCINsC^S 0.2CH 2 CI 2 requires C, 54.7; H, 4.9; N, 12.2%. 

The methyl 4-(6-chloronaphth-2-ylsulphonyl)-1-(4-piperidinylcarbonyl)piperazine-2-carboxylate used as a starting 
material was obtained as follows:- 

55 Benzyl chloroformate (8.5 g) was added dropwise to a stirred mixture of ethyl piperidine-4-carboxylate (7.85 g), 

tri thylamine (6.95 ml) and methylene chloride (50 ml) which had been cooled to 5°C. The mixture was stirred at 
ambient temperature for 18 hours. The mixture was partitioned between ethyl acetate and 2N aqueous hydrochloric 
acid. The organic phase was wash d with water and with brine, dried (MgS0 4 ) and evaporat d. The r sidue was 
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dissolved in methanol (100 ml) and 2N aqueous sodium hydroxide (125 ml) was added. The mixture was stirred at 
ambient temperature for 1 hour. The mixture was concentrated by evaporation and the residue was partitioned between 
diethyl eth randwat r. Theaqu ous phase was acidified to pH3 by the addition of concentrated hydrochloric acid and 
th mixture was extract d with ethyl acetat .Th organic extract was wash dwithwat r, dried (MgS0 4 ) and vaporated 

B to give 1-benzyloxycarbonylpiperidine-4-carboxylic acid (10.1 g). 

Oxalyl chloride (0.429 ml) and DMF (1 drop) were added to a stirred solution ol 1-benzyloxycarbonylpiperidine- 
4-carboxylic acid (0.622 g) in methylene chloride (20 ml). Th mixture was stirr d at ambi nt temp rature for 2 hours 
and then evaporated. The residue was dissolved in methylene chloride (10 ml) and added dropwise to a stirred mixture 
of methyl 4-(6-chbronaphth-2-ylsulphonyl)piperazine-3-carboxylate (0.93 g), triethylamine (0.7 ml) and methylene 

10 chloride (1 0 ml) which had been cooled to 0°C. The mixture was stirred at ambient temperature for 2 hours. The mixture 
was partitioned between ethyl acetate and 2N aqueous hydrochloric acid. The organic phase was washed with a 
saturated aqueous sodium bicarbonate solution, with water and with brine, dried (MgS0 4 ) and evaporated. The residue 
was purified by column chromatography using increasingly polar mixtures of hexane and ethyl acetate as eluent. There 
was thus obtained methyl 1-(1-benzyloxycarbonylpiperidin-4-ylcarbonyl)-4-(6-chloronaphth-2-ylsulphonyl)piperazine- 

is 2-carboxylate (1 .21 g); 

NMR Spectrum 1.4-1.9 (m, 4H), 2.3-2.7 (m, 3H), 2.85 (m, 2H), 3.5-3.9 (m, 6H), 4.15 (m, 2H), 4.35 (m, 1H), 5.1 (s, 2H), 
5.3 (m, 1H), 7.2-7.4 (m, 5H), 76 (m, 1H), 7.75 (m, 1H), 7.75-8.0 (m, 3H), 8.3 (s, 1H). 

A mixture of a portion (0.512 g) of the material so obtained and a saturated solution of hydrogen bromide gas in 
glacial acetic acid (5 ml) was stirred at ambient temperature for 20 minutes. Diethyl ether (100 ml) was added and the 
20 mixture was stirred vigorously. The precipitate was isolated, washed with diethyl ether and dried. There was thus 
obtained methyl 4-(6-chloronaphth-2-ylsulphonyl)-1-(4-piperidinylcarbonyl)piperazine-2-carboxylate which was used 
without further purification. 

The methyl 4-(6-chbronaphth-2-ylsulphonyl)piperazine-3-carboxylate used above as an intermediate was ob- 
tained by the reaction of methyl 1 -benzylpiperazine-2-carboxylate (prepared in analogous fashion to the corresponding 
25 ethyl ester which is described in Helv. Chim. Acta, 1962, 4^ 2383) and 6-chloronaphth-2-ylsu!phonyl chloride using 
analogous procedures to those described in the portion of Example 44 which is concerned with the preparation of 
starting materials. 

Example 88 

30 

A mixture of 4-(6-chloronaphth-2-ylsulphonyl)-2-methoxyc3rbonyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]pipera- 
zine (0.362 g), 1N aqueous sodium hydroxide solution (1.3 ml) and methanol (5 ml) was stirred and heated to reflux 
for 30 minutes. The mixture was acidified by the addition of 2N aqueous hydrochloric acid (2 ml) and evaporated. The 
residue was dried to give 2-carboxy-4-(6-chloronaphth-2-ylsulphonyl)-1 -(1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine 
35 (0.41 g); 

NMR Spectrum (CD 3 SOCD 3 ) 1.4-1.9 (m, 4H), 2.1-2.5 (m, 1H), 3.0-3.75 (m, 8H), 4.0-4.3 (m, 2H), 5.12 (m, 1H), 7.2 (m, 
1H), 7.7 (m, 1H), 7.85 (m, 1H), 8.1-8.3 (m, 4H), 8.55 (s, 1H), 8.75 (s, 1H); 
Elemental Analysis Found C, 41.0; H, 4.2; N, 9.4; 
CgsHgeCINgOsS 2NaCI 2H 2 0 HCI requires C, 40.9; H, 4.3; N, 9.6%. 

40 

Example 89 

A solution of (E)-4-chlorostyrylsulphonyl chloride (0.12 g) in methylene chloride (2 ml) was added to a stirred 
suspension of 4-[4-(4-pyridyl)piperazin-1-ylcarbonyl)aniline (0.141 g) in methylene chloride (10 ml). The mixture was 
45 stirred at ambient temperature for 64 hours. The resulting solid was isolated and washed with methylene chloride. The 
residue was purified by column chromatography using a 10:1 mixture of methylene chloride and methanol as eluent. 
There was thus obtained N-{4-[4-(4-pyridyl)piperazin-1-ylcarbonyl]phenyl}-(E)-4-chlorostyrenesulphonamide (0.089 
g), m.p. 207-209°C; 

NMR Spectrum (CD 3 SOCD 3 , 100°C) 3.43 (m, 4H), 3.6 (m, 4H), 6.8 (d, 2H), 7.15 (d, 1H), 7.27 (d, 2H), 7.3-7.5 (m, 5H), 

50 7.63 (d,2H), 8.16 (d,2H); 

Elemental Analysis Found C, 59.0; H, 4.9; N, 11.3; 
C 24 H 23 CIN 4 0 3 S 0.25H 2 O requires C, 59.1; H, 4.9; N, 11.5%. 

The 4-[4-(4-pyridyl)piperazin-1-ylcarbonyl]aniline used as a starting material was obtained as follows:- 
4-Nitrobenzoyl chloride (4.64 g) was added to a stirred suspension of 1-(4-pyridyl)piperazine (4.08 g), triethylamine 

55 (3.48 ml) and DMF (50 ml) which had been cooled to 4°C. The mixture was stirredat 4°C for 1 hour and at ambient 
temperatur for 1 6 hours. The mixture was partitioned between methylene chloride and water. The organic phase was 
washed with brine, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using a 10: 
1 mixture of methylene chloride and methanol as eluent. There was thus obtained 4-[4-(4-pyridyl)piperazin-1-ylcarb- 
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onyljnitrob nzene (5.09 g), m.p. 158-160°C. 

A mixture of a portion (3.74 g) of the material so obtained, 10% pailadium-on-carbon catalyst (0.3 g), 1 N aqueous 
hydrochloric acid (24 ml) and methanol (75 ml) was stirred under an atmosphere of hydrogen gas until uptake of 
hydrog n c ased. The mixture was filt red and th filtrat was vaporated. The r sidue was dissolved in water (25 
s ml) and the solution was basified to pH10 by the addition of 1N aqu ous sodium hydroxid solution. Th r sultant 
precipitate was isolated, washed with water and dried. Ther was thus obtained 4-[4-(4-pyridyl)pip razin-1 -ylcarbonyl] 
aniline (2.91 g), m.p. 254-256°C. 

Example 90 

10 

Using an analogous procedure to that described in Example 89, 4-{4-(4-pyridyl)piperazin-1 -ylcarbonyljaniline was 
reacted with 4'-bromo-4-bipheny!ylsulphonyl chloride to give N-{4-[4-(4-pyridyl)piperazin-1-ylcarbonyl]phenyl}-4 , -bro- 
mo-4-biphenylylsulphonamide hydrochloride salt in 90% yield, m.p. 201-205°C; 

NMR Spectrum (CD 3 SOCD 3 ) 3.6 (m, 4H), 3.73 (m, 4H), 7. 1 8 (m, 4H), 7.39 (m, 2H), 7.69 (s, 4H), 7.9 (s, 4H), 8.27 (d, 2H); 
is Elemental Analysis Found C, 54.0; H, 4.4; N, 9.0; 

C 28 H 25 BrN 4 0 3 S HCI 0.5H 2 O requires C, 54.0; H, 4.4; N, 9.0%. 

Example 91 

20 Using an analogous procedure to that described in Example 20, 4-(6-bromonaphth-2-ylsulphonyl)-2-carboxy-1 -[1 - 

(4-pyridyl)piperidin-4-ylcarbonyl]piperazine was reacted with glycine methyl ester to give 4-(6-bromonaphth-2-yl- 
suiphonyl)-2-[N-(methoxycarbonyto in 76% yield as 

a glass; 

NMR Spectrum (CD 3 SOCD 3 , 100*C) 1 .55-1.8 (m, 4H), 2.55-3.1 (m, 6H), 3.4 (m, 1H), 3.65 (s, 3H), 3.7-3.95 (m, 4H), 
2S 4.15 (m, 2H), 4.95 (m, 1H), 6.75 (d, 2H), 7.7-7.9 (m, 3H), 8.05-8.15 (m, 4H), 8.3 (d, 1H), 8.4 (d, 1H); 
Elemental Analysis Found C, 51.9; H, 5.0; N, 10.2; 
c 29 H 32 BrN 5°6 s 075H 2 O requires C, 51.9; H, 5.0; N, 10.4%. 

Example 92 

30 

Using an analogous procedure to that disclosed in Example 2, 1-(4-piperidinylcarbonyl)-4-(4-pyridyl)piperazine 
was reacted with 6-bromonaphth-2-ylsulphonyl chloride to give 1 -[1 -(6-bromonaphth-2-ylsulphonyl)piperidin-4-ylcarb- 
onyl]-4-(4-pyridyl)piperazine in 20% yield, m.p. 229-230°C; 

NMR Spectrum (CD 3 SOCD 3 ) 1.6 (m, 4H), 2.3-2.7 (m, 3H), 3.5-3.8 (m, 10H), 6.8 (d, 2H), 7.8 (d, 2H), 8.2 (t, 4H), 8.4 
35 (d, 1H), 8.5 (d, 1H). 

The 1-(4-piperidinylcarbonyl)-4-(4-pyridyl)piperazine used as a starting material was obtained as follows: - 
Di-tert-butyl dicarbonate (5.09 g) was added to a stirred mixture of pipe ridine-4-carboxy lie acid (3 g), sodium car- 
bonate (2.48 g), 1 ,4-dioxan (20 ml) and water (20 ml) which had been cooled to 0°C. The mixture was stirred at ambient 
temperature for 18 hours. The mixture was concentrated by evaporation to one third of the original volume and a 
^o saturated sodium bisulphate solution was added to bring the solution to pH2 to 3. The mixture was extracted with ethyl 
acetate. The organic phase was washed with water and with brine, dried (MgS0 4 ) and evaporated to give 1-tert- 
butoxycarbonylpiperidine-4-carboxylic acid (4.36 g) which was used without further purification. 

Using an analogous procedure to that described in Example 1 4, a portion (1 .41 g) of the material so obtained was 
reacted with 1 -(4-pyridyl)piperazine to give 1-(1-tert-butoxycarbonylpiperidin-4-ylcarbonyl)-4-(4-pyridyl)piperazine in 
45 20% yield; 

NMR Spectrum (CD 3 SOCD 3 ) 1 .4 (s, 9H), 1 .6 (m, 2H), 2.9 (m, 6H), 3.4 (s, 2H), 3.6 (d, 3H), 4.0 (m, 4H), 7.0-8.0 (m, 4H). 

A mixture of the material so obtained (0.45 g), 4N aqueous hydrochloric acid (2 ml) and diethyl ether (15 ml) was 
stirred at ambient temperature for 18 hours. The mixture was evaporated to give 1 -(4-piperidinylcarbonyl)-4-(4-pyridyl) 
piperazine (0.31 g) which was used without further purification. 

so 

Example 93 

The following illustrate representative pharmaceutical dosage forms containing the compound of formula I, or a 
pharmaceutically-acceptable salt thereof (hereafter compound X), for therapeutic or prophylactic use in humans: 

55 



(a) 


Tabl tl 


mg/tabl t 




Compound X 


100 
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(continued) 



(a) 


Tablet 1 


mg/tablet 




Lactose Ph.Eur 


182.75 




Croscarmellose sodium 


12.0 




Maize starch past (5% w/v paste) 


2.25 




Magnesium stearate 


3.0 



(b) 


Tablet II 


mg/tablet 




Compound X 


50 




Lactose Ph.Eur 


223.75 




Croscarmellose sodium 


6.0 




Maize starch 


15.0 




Polyvinylpyrrolidone (5% w/v paste) 


2.25 ! 




Magnesium stearate 


3.0 



20 



(c) 


Tablet III 


mg/tablet 




Compound X 


1.0 




Lactose Ph.Eur. 


93.25 




Croscarmellose sodium 


4.0 




Maize starch paste (5% w/v paste) 


0.75 




Magnesium stearate 


1.0 



(d) 


Capsule 


mg/capsule 




Compound X 
Lactose Ph.Eur 
Magnesium stearate 


10 
488.5 
1.5 



35 



(e) 


Injection I 


(50 mg/ml) 




Compound X 

1 M Sodium hydroxide solution 

0.1 M Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400 

Water for injection to 100% 


5.0% w/v 
15.0% v/v 

4.5% w/v 



45 





Injection II 


10 mg/ml) 




Compound X 

Sodium phosphate BP 

0.1 M Sodium hydroxide solution 

Water for injection to 100% 


1.0% w/v 
3.6% w/v 
15.0% v/v 



(9) 


Injection III 


(1mg/ml,buffered to pH6) 




Compound X 
Sodium phosphate BP 


0.1% w/v 
2.26% w/v 
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(continued) 



(g) 


Injection III 


(1mg/ml,buffer dtopHS) 




Citric acid 


0.38% w/v 




Polyethylene glycol 400 
Water for injection to 100% 


3.5% w/v 


Note 

The above formulations may be obtained by conventional procedures well known in the pharmaceutical art. The 
tablets (a)-(c) may be enteric coated by conventional means, for example to provide a coating of cellulose acetate 


phthalate. 
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/ 
N 



G 1 = G 2 




M 



- A - CO - (T 2 R 4 ) r - L 2 - NHR 



(R 1 ) 



III 



m 
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CHEMICAL FORMULAE 



10 



is 



/ 
N 



G 1 =G 2 



( R ) 



NR 



2 - L 1 - NHR 3 



m 



IV 



20 



25 



30 




35 



Claims 



1. An aminoheterocyclic derivative of the formula I 



40 



45 



N 



G 1 = G 2 

(R 1 )m 



m 1 -a-co-'m 2 -m 3 -x-q 



so 



55 



wherein G 1 is CH or N; 
G 2 is CH or N; 
G 3 is CH or N; 
m is 1 or 2; 

R 1 is hydrogen, amino, halogeno, cyano, (1-4C)alkyl or (1-4C)alkoxy; 
M 1 is a group of the formula 



in which R 2 and R 3 togeth r form a (1-4C)alkylene group, 
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L 1 is (1-4C)alkylene, and 
T 1 is CH or N, 

and wh rein 1 or 2 m thyl ne groups within L 1 and the_rjrigs formed wh n R 2 and R 3 are link d optionally 
J^eais a (i-4C)alkyl substituent; 
A is a direct link to the carbonyl group, or A is (1 -4C)alkylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which risOor 1, 
T 2 is CH or N, 
T 3 is CH or N, 

R 4 is hydrogen or (1-4C)aIkyl, R 5 is hydrogen or (1-4C)alkyl, or R 4 and 

R 5 together form a (1 -4C)alkylene, me%lenecarbonyl or carbonylmethylene group, or R 4 is a (2-3C)alkylene 
group which is linked to a methylene group'within L 2 forming a 5- or 6-membered ring involving R 4 and T 2 or 
R 5 is a (2-3C)alkylene group which is linked to a methylene group within L 2 forming a 5- or 6-membered ring 
involving R 5 and T 3 , 

L 2 is (1-4C)alkylene, (3~6C)cydoalkane-1 ,2-diyl, 

(1-3C)alkylene-carbonyl or phenylene, and, when r is 1, L 2 may also be carbonyl-(1-3C)alkylene, 
and wherein 1 or 2 methylene groups within L 2 and the rings formed when R 4 and R 5 , R 4 and L 2 or R 5 and L 2 
are linked optionally bears a substituent selected from the group consisting of oxo, carboxy, (l-4C)aikoxycar- 
bonyl, carbamoyl, N-(1-4C)alkylcarbamoyl,N,N-di-(1-4C)alkylcarbamoyl, pyrrolidin-1-ylcarbonyl, piperidinoc- 
arbonyl, morpholinocarbonyl, piperazin-1 -ylcarbonyl, 4-(1 -4C)alkylpiperazir.--» -ylcarbonyl, N-phenylcar- 
bamoyl, N-(1 -4C)alkyl-N-phenylcarbamoyl, N-[phenyl-(1 -3C)alkyl]carbamoyl, N-(1 -4C)alkyl-N-[phenyl-(1 -3C) 
alkyljcarbamoyl, N-[hydroxy-(2-3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-[hydroxy-(2-3C)alkyl]carbamoyl, N-[ 
(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl, N-(1 -4C)alkyl-N-[(1 -4C)alkoxy-(2-3C)alkyl]carbamoy1, N-[carboxy- 
( 1 -3C)alkyl]carbamoyl, N-(1 -4C)alkyl-N-[carboxy-(1 -3C)alkyl]carbamoyl, N-[carboxy-(1 -3C)alkyl]-N-[hydroxy- 
(2-3C)alkyl]carbamoyl, N-[carboxy-(1 -3C)alkyl]-N-[(1 -4C)alkoxy-(2-3C)alkyl]carbamoyl,JN-[(1-4C)alkoxycarb- 
onyl-(1 -3C)alkyl]carbamoyl, N-(1 -4C)alkyl-N-[(1 -4C)alkoxycarbonyl-(1 -3C)alkyl]carbamoyl, N-[(1 -4C)alkoxy- 
carbonyl-(1 -3C)alkyl]-N-[hydroxy-(2-3C) alkyl] carbamoyl, N-[(1 -4C)alkoxycarbonyl-(1-3C)alkyl]-N-[(1 -4C) 
alkoxy-(2-3C)alkyl]carbamoyl, (1 -4C)alkyl, carboxy-(1 -4C)alkyl, (1 -4C)alkoxycarbonyl-(1 -4C)alkyl, car- 
bamoyl-(1 -4C)alkyl, N-(1 -4C)alkylcarbamoyl-(1 -4C)alkyl, N,N-di-(1 -4C)alky!carbamoyl-(1 -4C)alkyl, pyrrolidin- 
1 -ylcarbonyl-(1-4C)alkyl, piperidinocarbonyl-(1-4C)alkyl, morpholinocarbonyl-(1-4C)alkyl, piperazin-1 -ylcarb- 
onyl-(1 -4C)alkyl, 4-(1 -4C)alkylpiperazin-1 -ylcarbonyl-(1 -4C)alkyl, N-phenylcarbamoyl-(1 -4C)alkyl, N-[phenyl- 
(1-3C)alkyl]carbamoyl-(1-4C)alkyI, hydroxy-(1 -4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl and phenyl-(1-4C)alkyl, 
and wherein any heterocyclic group in said substituent optionally bears 1 or 2 substituents selected from the 
group consisting of (1-4C)alkyl, (t-4C)alkoxy, carboxy, (1 -4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcar- 
bamoyl and N,N-di-(1-4C)alkylcarbamoyl, 

and wherein any phenyl or phenylene group in M 2 optionally bears 1 or 2 substituents selected from the group 
consisting of halogeno, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) 8 

in which s is 0 or 1 , 

R 6 is hydrogen or (1-4C)alkyl, or R 5 and R 6 together form a (1-4C)alkylene, methylenecarbonyl or carbonyl- 
methylene group, or R s is a (2-3C)alkylene group which is linked to a methylene group within L 3 forming a 5- 
or 6-membered ring involving NR 6 , 

L 3 is (1-4C)alkylene, (3-6C)cycloalkane-1 ,2-diyl, carbonyl-(1-3C)alkylene or phenylene, and, when s is 1,.L 3 
may also be (1 -3C)alkylene-carbonyl, 

and wherein 1 or 2 methylene groups within L 3 and the rings formed when R 5 and R 6 or R 6 and L 3 are linked 
optionally bears a substituent selected from the group consisting of oxo, carboxy, (1-4C)alkoxycarbonyl, car- 
bamoyl, N-(1-4C)a!kylcarbamoyl, N,N-di-(1-4C)alkylcarbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, 
morpholinocarbonyl, pip razin-1 -ylcarbonyl, 4-(1-4C)alkylpiperazin-1 -ylcarbonyl, N-ph nylcarbamoyl, N- 
(1 -4C)alkyl-N-phenylcarbamoyl, N-[phenyl-(1 -3C)alkyl]carbamoyl, N-(1 -4C)al^yl-N-[phenyl-(1 -3C)alkyl]car- 
bamoyl, (1-4C)alkyl. carboxy-(1-4C)alkyl, (1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-(1-4C)alkyl, N-(1-4C) 
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alkylcarbamoyl-(1 -4C)alkyl, N,N-di-(1 -4C)alkylcarbamoyl-(1 -4C)alkyl, pyrrolidin-1 -ylcarbonyl-(1 -4C)alkyl, pip- 
eridinocarbonyl-(1 -4C)alkyl, morpho!inocarbonyl-(1 -4C)alkyl, piperazin-1 -ylcarbonyl-(1 -4C)alkyl, 4-(1 -4C) 
alkylpiperazin-1 -ylcarbonyl-(1 -4C)alkyl, N-phenylcarbamoyl-(1 -4C)alkyl, N-[phenyl-(1 -3C)alkyl]carbamoyl- 
(1-4C)alkyl, hydroxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl and phenyl-(1 -4C)alkyl, 

and wher in any heterocyclic group in said substituent optionally bears 1 or 2 substitu nts select d from the 
group consisting of (1-4C)alkyl, (1-4C)alkoxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcar- 
bamoyl and N,N-di-(1-4C)alkylcarbamoyl, 

and wherein any phenyl or phenylene group in M 3 optionally bears 1 or 2 substituents selected from the group 
consisting of halogeno, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; 

X is oxy, thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy, carbonylamino, N-(1-4C)alkylcarbonylamino, 
sulphonylamino, methylene, (1-4C)alkylmethylene or di-(1-4C)alkylmethylene, or, when T 3 is CH and M 3 is a 
direct link to X, X may also be aminosulphonyl or oxycarbonyl; and 

Q is phenyl, naphthyl, phenyl-(1-4C)alkyl, pheny!-(2-4C)alkenyl, phenyl-(2-4C)alkynyl, (5-7C)cycloalkyl or a 
heterocyclic moiety containing up to 4 heteroatoms selected from the group consisting of nitrogen, oxygen 
and sulphur, and Q optionally bears 1 , 2 or 3 substituents selected from the group consisting of hydroxy, amino, 
halogeno, cyano, trifluoromethyl, nitro, carboxy, carbamoyl, formyl, formimidoyl, formohydroximoyl, (1-4C) 
alkoxycarbonyl, (1-4C)alkyl, (1-4C)alkoxy, N-(1-4C)alkylcarbamoyl, N,N-di-(1-4C)alky (carbamoyl, (1-4C) 
alkylamino, di-(1-4C)alkylamino, (2-4C)alkanoylamino, (2-4C)alkanoyl, (2-4C)alkanoimidoyl, (2-4C)alkanohy- 
droximoyl, phenyl, heteroaryl, phenoxy, phenylthio, phenylsulphinyl, phenylsulphonyl, heteroaryloxy, heter- 
oarylthio, heteroarylsulphinyl, heteroary (sulphonyl, benzyl and benzoyl, 

and wherein said heteroaryl substituent or the heteroaryl group in a heteroaryl-containing substituent com- 
prises a 5- or 6-membered monocyclic heteroaryl ring containing up to 3 heteroatoms selected from the group 
consisting of nitrogen, oxygen and sulphur, 

and wherein said phenyl, heteroaryl, phenoxy, phenylthio, phenylsulphinyl, phenylsulphonyl, heteroaryloxy, 
heteroarylthio, heteroarylsulphinyl, heteroarylsulphonyl, benzyl or benzoyl substituent optionally bears 1 , 2, 3 
or 4 substituents selected from the group consisting of halogeno, trifluoromethyl, cyano, trifluoromethoxy, nitro, 
(1-4C)alkyl, (1-4C)alkoxy, hydroxy, amino, carboxy, carbamoyl, (1-4C)alkoxycarbonyl, N-(1-4C)alkyfcar- 
bamoyl, N,N-di-(1 -4C)alkylcarbamoyl, (1 -4C)alkylamino, di-(1 -4C)alkylamino, (2-4C)alkanoylamino and tetra- 
zolyl; 

or a pharmaceutically-acceptable salt thereof. 

An aminoheterocyclic derivative of the formula I as claimed in claim 1 

wherein each of G 1 , G 2 and G 3 is CH, or each of G 1 and G 2 is CH and G 3 is N, or G 1 is N and each of G 2 and 
G 3 is CH; 

m is 1 or 2 and each R 1 is independently selected from hydrogen, amino, fluoro, chloro, bromo, cyano, methyl, 

ethyl and methoxy; 

M 1 is a group of the formula 

nrV-tV 

in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L 1 and the ring formed when R 2 and R 3 are linked optionally bears 
a substituent selected from the group consisting of methyl and ethyl; 
A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 0 or 1, T 2 is CH or N, T 3 is N, 

R 4 is hydrogen, methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 4 and R 5 together form a methylene, 
ethylene, trimethylene or methylenecarbonyl group, or R 4 is an ethyl ne group which is linked to a m thylene 
group within L 2 forming a 5- or 6-membered ring involving R 4 and T 2 , and 
L 2 is methylene, ethylene, trimethylene, methylenecarbonyl or phenylene, 
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and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R 5 are linked optionally bears 
a substituent selected from the group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, 
N-m thylcarbamoyl, N,N-dim thylcarbamoyl, pyrrolidine -ylcarbonyl, pip ridinocarbonyl, morpholinocarbo- 
nyl, piperazin-1 -ylcarbonyl, 4-m thylpip razin-1 -ylcarbonyl, methyl, ethyl, carboxymethyl, methoxycarbonyl- 
methyl, ethoxycarbonylmethyl, hydroxym thyl, methoxymethyl and b nzyl, 

and wherein th pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl, piperazin-1 -ylcarbonyl or 
4-methylpiperazin-1 -ylcarbonyl substituent optionally bears a methyl or ethyl substituent; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) 8 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 

X is thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy or methylene; and Q is phenyl, naphthyl, benzyl, phene- 
thyl, styryl, 2-phenylethynyl, dibenzofuranyl, biphenylyl, pyridylphenyl or pyridylthienyl, and Q optionally bears 
1 , 2 or 3 substituents selected from the group consisting of hydroxy, amino, fluoro, chloro, bromo, iodo, cyano, 
trifluoromethyl, nitro, carboxy, carbamoyl, methoxycarbonyl, ethoxycarbonyl, methyl, ethyl, methoxy and 
ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

An aminoheterocyclic derivative of the formula I as claimed in claim 1 

wherein each of G 1 , G 2 and G 3 is CH, or each of G 1 and G 2 is CH and G 3 is N, or G 1 is N and each of G 2 and 
G 3 is CH; 

m is 1 or 2 and each R 1 is independently selected from hydrogen, amino, chloro, methyl and ethyl; 
M 1 is a group of the formula 

nrV-t 1 r 3 

in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
T 1 is CH or N; 

A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 0 or 1 , T 2 is N, T 3 is N, 

R 4 is hydrogen, R 5 is hydrogen, or R 4 and R 5 together form an ethylene group, or R 4 is an ethylene group 
which is linked to a methylene group within L 2 forming a 5- or 6-membered ring involving R 4 and T 2 and 
L 2 is methylene, ethylene or phenylene, 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R 5 are linked optionally bears 
a substituent selected from the group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl, pyrrolidin-1 -yl- 
carbonyl, piperidinocarbonyl, morpholinocarbonyl, piperazin-1 -ylcarbonyl, 4-methylpiperazin-1 -ylcarbonyl, 
methyl, ethyl and benzyl, 

and wherein the pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl, piperazin-1 -ylcarbonyl or 
4-methylpiperazin-1 -ylcarbonyl substituent optionally bears a methyl or ethyl substituent; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) 8 

in which s is 1 , R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 

Q is phenyl, naphthyl, benzyl, phenethyl, styryl, 2-phenylethynyl, dibenzofuranyl, biphenylyl, pyridylphenyl or 
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pyridylthienyl, and Q optionally bears 1 or 2 substituents selected from the group consisting of fluoro, chloro, 
bromo, iodo, methyl, ethyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable salt ther of. 

An aminoheterocyclic d rivative of the formula I as claimed in claim 1 

wherein G 3 is CH or N and each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

nrV-tV 

in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and 
T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L 1 and the ring formed when R 2 and R 3 are linked optionally bears 
a substituent selected from the group consisting of methyl and ethyl; 
A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(T 2 R 4 ) r -L 2 -T 3 R 5 

in which r is 1, T 2 is CH or N, T 3 is N, 

R 4 is hydrogen, methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 4 and R 5 together form a methylene, 
ethylene or trimethylene group, or 

R 4 is an ethylene group which is linked to a methylene group within L 2 forming a 5- or 6-membered ring 

involving R 4 and T 2 , and 

L 2 is methylene, ethylene or trimethylene, 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R 5 are linked optionally bears 
a substituent selected from the group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbony I, carbamoyl, 
N-methylcarbamoyl, N,N-dimethylcarbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, morpholinocarbo- 
nyl, methyl, ethyl and benzyl, and wherein the pyrrolidin-1 -ylcarbonyl or piperidinocarbonyl substituent option- 
ally bears one or two methyl or ethyl substituents; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1 , R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 
X is sulphonyl; and 

Q is 3- or 4-biphenylyl which optionally bears, in the ring attached to X, 1 or 2 substituents selected from the 
group consisting of hydroxy, fluoro, chloro, bromo, cyano, trifluorom ethyl, methyl, ethyl, methoxy and ethoxy 
and which optionally bears in the terminal phenyl group up to 4 substituents selected from the group consisting 
of fluoro, chloro, bromo, trifluorom ethyl, cyano, trifluoromethoxy, methyl, ethyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

An aminoheterocyclic derivative of the formula I as claimed in claim 1 

wherein G 3 is CH or N and each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

nrV-tV 
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in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and 
T 1 is CH or N, 

and wh rein 1 or 2 m thylene groups within L 1 and th ring form d when R 2 and R 3 ar linked optionally bears 
5 a substituent s lected from the group consisting of methyl and ethyl; 

A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of th formula 

(T 2 RV 2 -T 3 R 5 

in which r is 1, T 2 is CH or N, is N, 

R 4 is hydrogen, methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 4 and R 5 together form a methylene, 
ethylene or trimethylene group, or 
15 R 4 is an ethylene group which is linked to a methylene group within L 2 forming a 5- or 6-membered ring 

involving R 4 and T 2 , and 
L 2 is methylene, ethylene or trimethylene, 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when R 4 and R 5 are linked optionally bears 
a substituent selected from the group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbonyl, carbamoyl, 
20 N-methylcarbamoyl, N,N-dimethy (carbamoyl, pyrrolidin-1 -ylcarbonyl, piperidinocarbonyl, morpholinocarbo- 

nyl, methyl, ethyl and benzyl, and wherein the pyrrolidin-1 -ylcarbonyl or piperidinocarbonyl substituent option- 
ally bears one or two methyl or ethyl substituents; 
M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR\ 

in which s is 1 , R 6 is hydrogen and L 3 is carbonylmethylene or carbonylethylene; 
X is sulphonyl; and 

30 Q is benzyl, phenethyl, styryi or 2-phenylethynyl which optionally bears 1 , 2 or 3 substituents selected from 

the group consisting of fluoro, chloro, bromo, cyano, trifluoromethyl, methyl, ethyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable salt thereof. 

35 6. An aminoheterocyclic derivative of the formula I as claimed in any one of claims 1 to 5 wherein G 1 , G 2 andG 3 is CH. 

7. An aminoheterocyclic derivative of the formula I as claimed in any one of claims 1 to 6 wherein A is a direct link 
to the carbonyl group. 

40 8. An aminoheterocyclic derivative of the formula I as claimed in any one of claims 1 to 7 wherein M'is a group of the 
formula 

(T 2 R 4 ) r -L 2 -T 3 R S 

45 

in which r is 1, T 2 is CH or N, T 3 is CH or N, R 4 is hydrogen or (1-4C)alkyl, R 5 is hydrogen or (1-4C)alkyl, or R 4 
and R 5 together form a (1-4C)alkylene group and L 2 is (1-4C)alkylene. 

9. An aminoheterocyclic derivative of the formula I as claimed in any one of claims 1 to 8 wherein MP is a direct link to X. 

so 

10. An aminoheterocyclic derivative of the formula I as claimed in any one of claims 1 to 9 wherein X is sulphonyl. 

11. An aminoheterocyclic derivative of the formula I as claimed in any one of claims 1 to 10 wherein Q is phenyl, 
naphthyl or phenyl-(1 -4C)alkyl which optionally bears 1 , 2 or 3 substituents selected from the group consisting of 

ss hydroxy, halogeno, cyano, trifluoroethyl, (1-4C)alkyl, (1 -4C)alkoxy, phenyl, phenoxy, phenylthio, phenylsulphinyl, 

phenylsulphonyl, benzyl and benzoyl, and wherein the phenyl group in a phenyl -containing substituent optionally 
bears 1 or 2 substituents selected from the group consisting of halogeno, (1 -4C)alkyl and (1 -4C)alkoxy. 
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12. An aminoheterocyclic derivative as claimed in claim 1 of the formula la 



G 1 =G 2 

n' /V— M 1 A-CO-M 2 M 3 -X-Q 

Hg 3 




la 



wherein each of G 1 and G 2 is CH, G 1 is N and G 2 is CH, or G 1 is CH and G 2 is N; 



m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 



nrV-tV 



in which R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
T 1 is CH or N; 

A is a direct link to the carbonyl group; 
M 2 is a group of formula 



in which r is 1 , T 2 is N and T 3 is N, 

R 4 is hydrogen, R 5 is hydrogen, or R 4 and R 5 together form an ethylene group, and 
L 2 is ethylene, 

and wherein 1 methylene group within L 2 optionally bears a substituent selected from carboxy, ethoxycarbonyl, 
N-methylcarbamoyl, piperidinocarbonyl, methyl and benzyl; 
M 3 is a direct link to X, or M 3 is a group of the formula 



in which s is 1 , R s is hydrogen and L 3 is carbonylmethylene; X is sulphonyl; and 

Q is 2-naphthyl which optionally bears 1 or 2 substituents selected from the group consisting of fluoro, chloro, 
bromo, trifluoromethyl, methyl, methoxy and ethoxy; 



13. An aminoheterocyclic derivative of the formula I as claimed in claim 1 selected from 

2-(2-naphthalenesulphonamido)-N-{1 -piperidinocarbonyl-2-[1 -(4-pyridyl) - piperidin-4-ylcarbonylamino]ethyl} 
acetamide, 

1- (2-naphthylsulphonyl)-4-[1-(4'pyridyl)piperidin-4-ylcarbonyl]piperazine, 

2- (2-naphthalenesulphonamido)-N-(1-pipe^ 



2-(2-naphthalenesulphonamido)-N-(1-piperid^ 
acetamide, 

ethyl 2-(2-naphthalenesulphonamido)-3-[1-(4-pyridyl)piperidin-4-ylcarbonylamino]propionate, 

1- [1-(2-naphthylsulphonyl)piperidin-4-ylcarbonylJ-4-(4-pyridyl)piperazine, 

2- (2-naphthalenesulphonamido)-N-{1-phen^ 
mide, 



(T 2 R 4 ) r -L 2 -T 3 R 5 



L 3 -(NR 6 ) 6 



or a pharmaceutically-acceptable acid-addition salt thereof. 




acetamide, 



80 



EP0 783 500 B1 



4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]-1-[(E)-styrylsulphonyl]piperazine, 
H(E)-4-chlorostyrylsulphonylH4H^ 

1 -[(E)-4-methylstyrylsulphonyl]-4-[1 -(4-pyridyl)pip ridin-4-ylcarbonyl]piperazin , 

4 "[(I)- 4 -chlorostyrylsulphonyl]-2-methyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazin , 

1-(4-biphenylylsu!phonyl)-4-[1-(4-pyridyl)piperjdin-4-ylcarbonyl]piperazine, 

1 -(4'-chtoro-4-biphenylylsulphon 

1-[(E)-4-chlorostyrylsulphonyl]^-[1-(4-pyri^^ 

1- (7<hloronaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyf]piperazin 

2- ethoxycarbonyl-4-(2-naphthy lsu!phonyl)-1 -[ 1 -(4-pyridyl)piperidin-4-y Icarbonyljpiperazine, 
1-(2-naphthylsulphonyI)-4-[l-(4-pyrimidiny^ 

1 -[(E)-4-fluorostyrylsu!phonyl]-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 
1 -[(E)-4-bromostyrylsulphonyl]-4-[1 -(4-pyridyl)piperidin-4-ylcarbonyl] - piperazine, 
1-(4'-bromo-4-biphenylylsulphonyl)-4-[1-^ 

1-(6^hloronaphth-2-ylsulphonylH-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 
1-(6-bromonaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-y Icarbonyljpiperazine, 

1- (6-chloronaphth-2-ylsulphonyl)-4-[4-^ 

4-(2-naphthylsulphonyl)-2-piperidinocarbonyl-1-[1-(4^yridyl)piperidin 
4-(6-chloronaphth-2-ylsulphonyl)-2-etho^ 

2- carboxy-4-(6-chloronaphth-2-ylsulphonyl)-1-[1-(4-pyridyl)piperidin-4-ylcarbon 
1 -(6<hloronaphth-2-ylsulpho^ 
4-[1-(2-aminopyrimidin-4-yl)piperidin-4-ylcarb^^ 

1- (6-chloronaphth-2-y!sulphonyl)-4-[1-(4-py 

4-(6-bromonaphth-2-ylsulphonyl)-2-ethoxycarbonyl-1 -[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 

4-(6-bromonaphth-2-ylsulphonyi)-2^^ 

4-(6-bromonaphth-2-ylsulphonyl)-2-morpholin^ 

4-(6<;hloronaphth-2-ylsulphonyl)-2-methoxycarbonyl-1-[1-(4-pyridyl)pipe 

2- carboxy-4-(6-ch!oronaphth-2-ylsulphonyl)-1 -[1 -(4-pyridyl)piperidin-4 - ylcarbonyl]piperazine; 

or a pharmaceutically-acceptable salt thereof. 

14. A process for the preparation of an aminoheterocyclic derivative of the formula I or of the formula la, or a pharma- 
ceutically-acceptable salt thereof, as claimed in any one of claims 1 to 7 which comprises:- 

(a) for the production of those compounds of the formula I or formula la wherein M 2 is a group of the formula 



(b) for the production of those compounds of the formula I or formula la wherein M 2 is a group of the formula 



(T 2 R 4 ) r -L 2 -T 3 R 5 



in which T 2 is N and r is 1 , the reaction of an acid of the formula II, or a reactive derivative thereof, 




m 



with an amine of the formula 



HNR 4 -L 2 -T 3 R 5 -M 3 -X-Q 
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(T 2 R 4 ) r -L 2 -T 3 R 5 



in which T 3 is N, 

and wherein M 3 is a direct link to X, the reaction of an amine of formula ill 



10 



15 



G^G 2 



N v y~ M 1 - A - CO - (T 2 R 4 ) - L 2 NHR £ 



III 



20 



with a compound of the formula Z-X-Q wherein Z is a displaceable group; 

(c) for the production of those compounds of the formula I or formula la wherein M 1 is a group of the formula 

nrV-tV 



25 



in which T 1 is N, 

and wherein A is a direct link to the carbonyl group, the reaction of an amine of the formula IV 



30 



35 



G-G 2 



n' /v- nr-l 1 -nhr 3 
Hg 3 

(R 1 L 



IV 



with an acid of the formula 



40 



45 



so 



H0 2 C-M 2 -M 3 -X-Q 



or a reactive derivative thereof; 

(d) for the production of those compounds of the formula I or formula la wherein M 2 is a group of the formula 



( t 2 rV 2 -t 3 r 5 



in which T 3 is N, 

and wherein M 3 is a group of the formula 



L 3 -(NR 6 ) S 



55 



in which L 3 is carbonylmethylene, 

the reaction of an amine of the formula III with an acid of the formula 
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H0 2 C-CH 2 -(NFf) s -X-Q 

or a reactiv derivativ th r of; 

(e) for the production of those compounds of the formula I or formula la wherein M 2 is a group of the formula 



10 



15 



(T 2 R 4 ) r -L 2 -T 3 R 5 

in which T 3 is N, 

and wherein M 3 is a direct link to X and X is carbonylamino, the reaction of an amine of the formula III with an 
isocyanate of the formula 

OCN-X-Q 



20 



25 



(f) the reaction of a compound of the formula V 



Gl=G 2 



n' )— z 
Hg 3 

(R 1 ), 



V 



30 



wherein Z is a displaceable group, 
with an amine of the formula 



HNR 2 ^ 1 -T 1 R 3 -A-CO-M 2 -M 3 -X-Q 

35 

(g) for the production of those compounds of the formula I or formula la wherein M 2 M 3 or Q bears a carboxy 
or carboxy-containing group, the hydrolysis of a compound of the formula I wherein M 2 , M 3 or Q bears a (1 -4C) 
alkoxycarbonyl group; 

40 (h) for the production of those compounds of the formulal orformulala wherein N/P, M 3 or Q bears a carbamoyl, 

N-alkylcarbamoyl or N,N-dialkylcarbamoyl group, the reaction of a compound of the formula I wherein M 2 M 3 
or Q bears a carboxy group, or a reactive derivative thereof, with ammonia or an appropriate alkylamine or 
dialkylamine; or 

45 (i) for the production of those compounds of the formula I or formula la wherein Q bears a hydroxy group, the 

dealkylation of a compound of the formula I wherein Q bears a (1-4C)alkoxy group; 

and when a pharmaceutically-acceptable salt of a compound of the formula I is required, it may be obtained 
by reaction of said compound with a suitable acid or base using a conventional procedure; 
so and when an optically active form of a compound of the formula I is required, it may be obtained by carrying 

out one of the aforesaid procedures using an optically active starting material or by resolution of a racemic form 
of said compound using a conventional procedure. 

15. A pharmaceutical composition which comprises an aminoheterocyclic derivative of the formula I or of the formula 
55 la, or a pharmaceutically-acceptable salt thereof, as claimed in any one of claims 1 to 7, in association with a 

pharmaceutically-acceptable diluent or carrier. 

16. An aminoheterocyclic derivative of the formula I or of the formula la, or a pharmaceutically-acceptable salt thereof, 
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as claimed in any one of claims 1 to 7 for use in medical therapy. 

17. Th use of an aminoheterocyclic derivativ of th formula I or of th formula la, or a pharmac utically-acceptable 
salt th reof, as claimed in any on of claims 1 to 7, in the production of a m dicament for use in producing an 
anticoagulant or antithrombotic effect. 

Patentanspruche 

1 . Aminoheterocyclisches Derivat der Formel I 



in der G 1 eine CH-Gruppe oder ein Stickstoffatom darstellt; 
G 2 eine CH-Gruppe oder ein Stickstoffatom darstellt; 
G 3 eine CH-Gruppe oder ein Stickstoffatom darstellt; 
m 1 oder 2 ist; 

R 1 ein Wasserstoffatom, eine Aminogruppe, ein Halogenatom, eine Cyanogruppe, einen (C^-Alkyl- oder 
(C n _4)-Alkoxyrest darstellt; 
M 1 einen Rest der Formel 



darstellt, in der R 2 und R 3 zusammen einen (C^-Alkylenrest erzeugen, 
L 1 einen (C^-Alkylenrest darstellt, und 

T 1 eine CH-Gruppe oder ein Stickstoffatom darstellt, und in der 1 oder 2 Methylengruppen innerhalb von L 1 
und der Ring, der erzeugt wird, wenn R 2 und R 3 verknupft werden, gegebenenfalls einen (C^J-Alkylsubsti- 
tuenten tragen; 

A eine direkte Verknupfung zu der Carbonylgruppe darstellt oder A einen (C^-Alkylenrest darstellt; 
M 2 einen Rest der Formel 



darstellt, in der r 0 oder 1 ist, 

T 2 eine CH-Gruppe oder ein Stickstoffatom darstellt, 

T 3 eine CH-Gruppe oder ein Stickstoffatom darstellt, 

R4 ein Wasserstoffatom oder einen (C 1-4 ) -Alkylrest darstellt, R 5 ein Wasserstoffatom oder einen (C^-Alkyl- 
rest darstellt oder R 4 und R 5 zusammen einen (C M )-Alkylenrest, eine Methylencarbonyl- oder Carbonylme- 
thylengruppe erzeugen oder R 4 einen (C 2 _ 3 )-Alkylenrest darstellt, der mit einer Methylengruppe innerhalb von 
l_2 verknupft ist, wobei ein 5- oder 6-gliedriger Ring, umfassend R 4 und T 2 , erzeugt wird, oder R 5 einen (C 2 . 3 )- 
Alkylenrest darstellt, der mit einer Methylengruppe innerhalb von L 2 verknupft ist, wobei ein 5- oder 6-gliedriger 
Ring, umfassend R 5 und T 3 , erzeugt wird, 

[2 e i n en (C^) -Alkylen-, (C 3 . 6 )-Cycloalkan-1,2-diyk (C 1 . 3 )-Alkylencarbonylrest oder eine Phenylengruppe 
darstellt und L 2 auch ein Carbonyl-(C 1 . 3 )-alkylenrest sein kann, wenn r 1 ist, 

und in der 1 oder 2 Methylengruppen innerhalb von L 2 und der Ring, der erzeugt wird, wenn R 4 und R 5 , R 4 
und L 2 oder R 5 und L 2 v rknOpft werden, gegebenenfalls einen Substituent n tragen, ausgewahlt aus iner 
Oxo-, Carboxylgruppe, inem (C^)-Alkoxycarbonylrest, ein r Carbamoylgruppe, einem N-(C V4 )-Alkylcarb- 
amoyl-, N.N-Di-fC^-alkylcarbamoylrest, einer Pyrrolidin-1-ylcarbonyl-, Piperidinocarbonyl-, Morpholinocar- 



g 1 :g 2 

N v y~M 1 -A-CO-M 2 -M 3 -X-Q 




m 



NR 2 -L 1 -T 1 R 3 



(T 2 R 4 ) r -L 2 -T 3 R S 
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bonyl-, Piperazin-1-ylcarbonylgruppe, einem 4-(C 1 ^)-Alkylpiperazin-1-ylcarbonylrest, einer N-Phenylcarba- 
moylgruppe, einem N-CC^J-Alkyl-N-phenylcarbamoyl-, N-tPhenyl-(C 1 . 3 )-alkyl]carbamoyl-, N-fC^-Alkyl-N- 
[ph nyHC^-alkylJcarbamoyl-, N-[Hydroxy-(C 2 _ 3 )-alky!]carbamoyl-, N-(C 1 . 4 )-Alkyl-N-[hydroxy-(C 2 . 3 )-alkyl] 
carbamoyl-, N-t(C 1 . 4 )-Alkoxy-(C 2 . 3 )-alkyl]carbamoyl- I N^C^J-Alkyl-N-ttCv^-alkoxy-tCg.^-alkyllcarbamoyl-, 
N-tCarboxy-tC^^-alkyllcarbamoyl-, N-(C 1 ^)-Alkyl-N-[carboxy-(C 1 . 3 )-alkyl]-carbamoyl- 1 N-ICarboxy^C!^)- 
alkyl]-N-[hydroxy-(C 2 . 3 )-alkyl]carbamoyl-, N-[Carboxy-(C 1 . 3 )-alkyl] -N-[(C 1 . 4 )-alkoxy-(C 2 . 3 )-alky!]carbamoyl-, 
N-[(C 1 . 4 )-Alkoxycarbonyl-(C l . 3 )-alkyl]carbamoyl-, N-(C 1 . 4 )-Alkyl-N-[(C 1 ^)-alkoxycarbonyl-(C 1 . 3 )-a!kyl]carba- 
moyh N-[(C 1 . 4 )-Alkoxycarbonyl-(C v3 )-alkyl]-N-[hydroxy-(C 2 . 3 )-all^ N*t(Ci^)-Alkoxycarbonyl- 
(CvaJ-alkyll-N-lfCv^-alkoxy-f^^J-alkyllcarbamoyl-, (C 1 . 4 )-Alkyl-, Carboxy-fC^J-alkyl-. (C^)-Alkoxycarbo- 
nyl-fC^^-alkyl-, CarbamoyHC^-alkyl-, N-fCL^-Alkylcarbamoyl^C^J-alkyl-, N,N-Di-(C r4 )-alkylcarba- 
moyHC^J-alkyl-, Pyrrolidin-l-ylcarbonyHC^-alkyl-, Piperidinocarfconyl-fC^-alkyl-, Morpholinocarbonyl- 
(C^-alkyl-, Piperazin-1-ylcarbonyl-(C 1 . 4 )-alkyl- l ^(C^^-Alkylpiperazin-l-ylcarbonyl-JC^J-alkyl-, N-Phenyl- 
carbamoyl-(C 1 . 4 )-alkyl-, N-[Phenyl-(C v3 )-alkyl]carbamoyl-(C 1 . 4 )-alkyl- > Hydroxy-^ ^-alkyl-, (C^-Alkoxy- 
(C^-alkyl- und PhenyMC^-alkylrest, 

und in der ein beliebiger heterocyclischer Rest in dem Substituenten gegebenenlalls 1 oder 2 Substituenten 
tragt, ausgewahlt aus einem (C^-Alkyl-, (C 1>4 ) -Alkoxyrest, einer Carboxylgruppe, einem (C^-Alkoxycar- 
bonylrest, einer Carbamoylgruppe, einem N-(C,^)- Alky Icarbamoyl- und N.N-Di^C^^-alkylcarbamoylrest, 
und in-der ein beliebiger Phenyl- oder Phenylenrest in M 2 gegebenenfalls 1 oder 2 Substituenten tragt, aus- 
gewahlt aus einem Halogenatom, einer Trifluormethylgruppe, einem (C<, ^J-Alkyl- und (C v4 )-Alkoxyrest; 
M 3 eine direkte Verknupfung zu X darstellt oder M 3 einen Rest der Formel 

L 3 -(NR 6 ) 8 

darstellt, in der s 0 oder 1 ist, 

R* ein Wasserstoffatom oder einen (C^-Alkylrest darstellt oder R 5 und R 6 zusammen einen (C^-Alkylen- 
rest, eine Methylencarbonyl- oder Carbonylmethylengruppe erzeugen oder R 6 einen (C 2 . 3 )-Alkylenrest dar- 
stellt, der mit einer Methylengruppe innerhalb von L 3 verknupft ist, wobei ein 5- oder 6gliedriger Ring, umfas- 
send NR 6 , erzeugt wird, 

L 3 einen (C^-Alkylen-, (C 3 _ 6 )-Cycloalkan-1 ,2-diyl-, CarbonyHC^-alkylenrest oder eine Phenylengruppe 
darstellt und L 3 auch ein (C^-Alkylencarbonylrest sein kann, wenn s 1 ist, 

und in der 1 oder 2 Methylengruppen innerhalb von L 3 und der Ring, der erzeugt wird, wenn R 5 und R 6 oder 
R 6 und L 3 verknupft werden, gegebenenfalls einen Substituenten tragen, ausgewahlt aus einer Oxo-, Car- 
boxylgruppe, einem (C^-Alkoxycarbonylrest, einer Carbamoylgruppe, einem N-tC^)- Alky Icarbamoyl-, N, 
N-Di-(C M )-alkylcarbamoylrest, einer Pyrrolidin-1 -ylcarbonyl-, Piperidinocarbonyl-, Morpholinocarbonyl-, 
Piperazin-1 -ylcarbonylgruppe, einem 4-(C l<4 )-Alkylpiperazin-1 -ylcarbonylrest, einer N-Phenylcarbamoylgrup- 
pe, einem N-(C v4 )-Alkyl-N-pheny Icarbamoyl-, N-IPhenyKC^-alkylJcarbamoyl-, N-(C n ^)-Alkyl-N-[phenyl- 
(C^-alkylJcarbamoyK (C^-Alkyl-, Carboxy-fC^-alkyl-, (C^J-Alkoxycarbonyl-CC^i-alkyl-, Carbamoyl- 
(C^-alkyl-, N-tC^^J-Aikylcarbamoyl-lC^J-alkyl-, N.N-Di-^^Valkylcarbamoyl^C^^-alkyl-, Pyrrolidin- 
1 -ylcarbonyHCT . 4 )-alkyl-, PiperidinocarbonyHC^-alkyl-, Morpholinocarbonyl-(C v4 )-a!kyl-, Piperazin-1 -yl- 
carbonyl-(C 1 . 4 ) -aikyh 4-(C 1 . 4 )-Alkylpiperazin-1-ylcarbonyl-(C 1 ^)-alkyl- l N-PhenylcarbamoyHC^-alkyl-, N- 
[Phenyl-(C 1 . 3 )-alkyl]carbamoyl-(C l . 4 )-alkyl-, Hydroxy- (C^^-alkyl-, (C 1 ^)-Alkoxy-(C v4 )-alkyl- und Phenyl- 
(C^-alkylrest, 

und in der ein beliebiger heterocyclischer Rest in dem Substituenten gegebenenlalls 1 oder 2 Substituenten 
tragt, ausgewahlt aus einem (C v4 )-Alkyl-, (C M )- Alkoxyrest, einer Carboxylgruppe, einem (C^)-Alkoxycar- 
bonylrest, einer Carbamoylgruppe, einem N-(C M )-A1kylcarbamoyl- und N,N-Di-(C v4 )-alkylcarbamoylrest, 
und in der ein beliebiger Phenyl- oder Phenylenrest in M 3 gegebenenfalls 1 oder 2 Substituenten tragt, aus- 
gewahlt aus einem Halogenatom, einer Trifluormethylgruppe, einem (C^J-Alkyl- und (C-^-Alkoxyrest; 
X eine Oxy-, Thio-, Sulfinyl-, Sulfonyl-, Carbonyl-, Carbonyloxy-, Carbonylaminogruppe, einen N- (C^-Alkyl- 
carbonylaminorest, eine Sultonylamino-, Methylengruppe, einen (C^-Alkylmethylen- oder DHC^J-alkylme- 
thylenrest darstellt oder X auch eine Aminosulfonyl- oder Oxycarbonylgruppe sein kann, wenn T 3 eine CH- 
Gruppe darstellt und M 3 eine direkte Verknupfung zu X darstellt; 
und 

Q eine Phenyl-, Naphthylgruppe, einen Phenyl-(C M )-alkyl-, Phenyl -(C^-alkenyl-, Phenyl-(C 2 ^)-alkinyl-, 
(C 5 . 7 )-Cycloalkylrest oder eine het rocyclische Einheit darstellt, die bis zu 4 Heteroatome enthalt, ausgewahlt 
aus einem Stickstoff-, Sauerstoff- und Schwefelatom, und Q gegebenenfalls 1 , 2 oder 3 Substituenten tragt, 
ausgewahlt aus einer Hydroxyl-, Aminogruppe, einem Halogenatom, einer Cyano-, Trifluormethyl-, Nitro-, Car- 
boxyl-, Carbamoyl-, Formyl-, Formimidoyl-, Formhydroximoylgruppe, ein m (C lH4 )-Alkoxycarbonyl-. (C^-AI- 
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kyK (Ch.4) -Alkoxy-. N-fC^-Alkylcarbamoyl-. N,N-Di-(C 1 ^)-a!kylcarbamoyl-, (C^-Alkylamino-, Di-(C 1w4 )- 
alkytamino-, (C^J-Alkanoylamino-, (C^J-Alkanoyl-, (C 2-4 )-Alkanoimidoyl-, (C 2 ^)-Alkanohydroximoylrest, ei- 
ner Phenylgruppe, einem Het roarylrest, iner Ph noxy-, Phenylthio-, Phenylsulfinyl-, Phenylsulfonylgrupp , 
inem Het roaryloxy-, Heteroarylthio-, H teroarylsulfinyl-, Heteroarylsulfonylrest, in r Benzyl- und Benzoyl- 
gruppe, 

und in der der Heteroarylsubstituent Oder der Heteroarylrest in einem einen Heteroarylrest enthaltenden Sub- 
stituenten in n5-od r6-gli drig n monocyclischen Heteroarylring umfafM, d rbiszu3H t roatome nthalt, 
ausgewahlt aus einem Stickstoff-, Sauerstoff- und Schwefelatom, 

und in der der Phenyl-, Heteroaryl-, Phenoxy-, Phenylthio-, Phenylsulfinyl-, Phenylsulfonyl-, Heteroaryloxy-, 
Heteroarylthio-, Heteroarylsulfinyl-, Heteroarylsulfonyl-, Benzyl- Oder Benzoylsubstituent gegebenenfalls 1 , 2, 
3 oder 4 Substituenten tragt, ausgewahlt aus einem Halogenatom, einer Trifluormethyl-, Cyano-, Trifluorme- 
thoxy-, Nitrogruppe, einem (C^J-Alkyl-, (C^ 4 ) -Alkoxy rest, einer Hydroxy!-, Amino-, Carboxyl-, Carbamoyl- 
gruppe, einem (C^-Alkoxycarbonyl-, N-(C 1 . 4 )-Alkylcarbamoyl-, N.N-DHC^-alkylcarbamoyl-, (C^J-AJky- 
lamino-, Di-(C 1 . 4 )-alkylamino-, (C 2 ^)-Alkanoylaminorest und einer Tetrazolylgruppe; 

oder ein pharmazeutisch vertragliches Salz davon. 

Aminoheterocyclisches Derivat der Formel I nach Anspruch 1 , 

in der jede der Gruppen G 1 , G 2 und G 3 eine CH-Gruppe darstellt oder jede der Gruppen G 1 und G 2 eine CH- 
Gruppe darstellt, und G 3 ein Stickstoffatom darstellt oder G 1 ein Stickstoffatom darstellt, und jede der Gruppen 
G 2 und G 3 eine CH-Gruppe darstellt; 

m 1 oder 2 ist, und jeder Rest R 1 unabhangig voneinander ausgewahlt ist aus einem Wasserstoffatom, einer 
Aminogruppe, einem Fluor-, Chlor-, Bromatom, einer Cyano-, Methyl-, Ethyl- und Methoxygruppe; 
M 1 einen Rest der Formel 

nrV-t 1 r 3 

darstellt, in der R 2 und R 3 zusammen eine Ethylengruppe erzeugen, 

L 1 eine Methylen- oder Ethylengruppe darstellt, und T 1 eine CH-Gruppe oder ein Stickstoffatom darstellt, 
und in der 1 oder 2 Methylengruppen innerhalb von L 1 und der Ring, der erzeugt wird, wenn R 2 und R 3 verknupft 
werden, gegebenenfalls einen Substituenten tragen, ausgewahlt aus einer Methyl- und Ethylgruppe; 
A eine direkte Verknupfung zu der Carbonylgruppe darstellt oder A eine Methylengruppe darstellt; 
M 2 einen Rest der Formel 

(T 2 R 4 ) r -L 2 -T 3 R 5 

darstellt, in der r 0 oder 1 ist, T 2 eine CH-Gruppe oder ein Stickstoffatom darstellt, T 3 ein Stickstoffatom darstellt, 
R 4 ein Wasserstoffatom, eine Methyl- oder Ethylgruppe darstellt, R 5 ein Wasserstoffatom, eine Methyl- oder 
Ethylgruppe darstellt oder R 4 und R 5 zusammen eine Methylen-, Ethylen-, Trimethyien- oder Methylencarbo- 
nylgruppe erzeugen oder R 4 eine Ethylengruppe darstellt, die mit einer Methylengruppe innerhalb von L 2 
verknupft ist, wobei ein 5- oder 6-gliedriger Ring, umfassend R 4 und T 2 , erzeugt wird, und 
L 2 eine Methylen-, Ethylen-, Trimethyien-, Methylencarbonyl- oder Phenylengruppe darstellt, 
und in der 1 oder 2 Methylengruppen innerhalb von L 2 und der Ring, der erzeugt wird, wenn R 4 und R 5 verknupft 
werden, gegebenenfalls einen Substituenten tragen, ausgewahlt aus einer Oxo-, Carboxyl-, Methoxycarbo- 
nyl-, Ethoxycarbonyl-, Carbamoyl- N-Methylcarbamoyl-, N,N-Dimethylcarbamoyl-, Pyrrolidin-1-ylcarbonyl-, 
Piperidinocarbonyl-, Morpholinocarbonyh Piperazin-1 -ylcarbonyl-, 4-Methylpiperazin-1 -ylcarbonyl-, Methyl-, 
Ethyl-, Carboxymethyl-, Methoxycarbonylmethyl-, Ethoxycarbonylm ethyl-, Hydroxymethyl-, Methoxymethyl- 
und Benzylgruppe, und wobei der Pyrrolidin-1 -ylcarbonyl-, Piperidinocarbonyl-, Morpholinocarbonyl-, Pipera- 
zin-1 -ylcarbonyl- oder 4-Methylpiperazin-1 -ylcarbonylsubstituent gegebenenfalls einen Methyl- oder Ethylsub- 
stituenten tragt; 

M 3 eine direkte Verknupfung zu X darstellt oder M 3 einen Rest der Formel 

L 3 -(NR 6 ) S 
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darstellt, in der s 1 ist, R 6 ein Wasserstoffatom darstellt, und L 3 eine Carbonylmethylen- oder Carbonylethy- 
lengruppe darstellt; 

X ine Thio-, Sulfinyl-, Sulfonyl-, Carbony!-, Carbonyloxy- oder M thylengruppe darstellt; und Q eine Phenyl-, 
Naphthyl-, Benzyl-, Phen thyl-, Styryl-, 2-Phenyl thinyl-, Dib nzofuranyl-, Biphenylyl-, Pyridylphenyl-oder Py- 
ridylthienylgruppe darstellt, und Q gegeben nfalls 1, 2 Oder 3 Substituenten tragt, ausgewahlt aus iner Hy- 
droxyl-, Aminogruppe, einem Fluor-, Chlor-, Brom-, lodatom, einer Cyano-, Trifluormethyl-, Nitro-, Carboxyl-, 
Carbamoyl-, Methoxycarbonyl-, Ethoxycarbonyl-, Methyl-, Ethyl-, Methoxy- und Ethoxygrupp ; 

Oder ein pharmazeutisch vertragliches Salz davon. 

Aminoheterocyclisches Derivat der Formel I nach Anspruch 1 , 

in der jede der Gruppen G 1 , G 2 und G 3 eine CH-Gruppe darstellt oder jede der Gruppen G 1 und G 2 eine CH- 
Gruppe darstellt, und G 3 ein Stickstoffatom darstellt oder G 1 ein Stickstoffatom darstellt, und jede der Gruppen 
G 2 und G 3 eine CH-Gruppe darstellt; 

m 1 oder 2 ist, und jeder Rest R 1 unabhangig voneinander ausgewahlt ist aus einem Wasserstoffstoffatom, 
einer Aminogruppe, einem Chloratom, einer Methyl- und Ethylgruppe; 
M 1 einen Rest der Formel 

nrV-tV 

darstellt, in der R 2 und R 3 zusammen eine Ethylengruppe erzeugen, 

L 1 eine Ethylengruppe darstellt, und 

T 1 eine CH-Gruppe oder ein Stickstoffatom darstellt; 

A eine direkte Verknupfung zu der Carbonylgruppe darstellt oder A eine Methylengruppe darstellt; 
M 2 einen Rest der Formel 

<T 2 R 4 ) r -L 2 -T 3 R 5 

darstellt, in der r 0 oder 1 ist, T 2 ein Stickstoffatom darstellt, T 3 ein Stickstoffatom darstellt, 
R 4 ein Wasserstoffatom darstellt, R 5 ein Wasserstoffatom darstellt oder R 4 und R 5 zusammen eine Ethylen- 
gruppe erzeugen oder R 4 eine Ethylengruppe darstellt, die mit einer Methylengruppe innerhalb von L 2 ver- 
knupft ist, wobei ein 5- oder 6-gliedriger Ring, umfassend R 4 und T 2 erzeugt wird, und 
L 2 eine Methylen-, Ethylen- oder Phenylengruppe darstellt, 

und in der 1 oder 2 Methylengruppen innerhalb von L 2 und der Ring, der erzeugt wird, wenn R 4 und R 5 verknuplt 
werden, gegebenenfalls einen Substituenten tragen, ausgewahlt aus einer Carboxyl-, Methoxycarbonyl-, 
Ethoxycarbonyl-, Pyrrolidin-1 -ylcarbonyl-, Piperidinocarbonyl-, Morpholinocarbonyl-, Piperazin-1 -ylcarbonyl-, 
4-Methylpiperazin-1-ylcarbonyl-, Methyl-, Ethyl- und Benzylgruppe, und wobei der Pyrrolidin-1 -ylcarbonyl-, 
Piperidinocarbonyl-, Morpholinocarbonyl-, Piperazin-1 -ylcarbonyl- oder 4-Methylpiperazin-1 -ylcarbonyl- sub- 
stituent gegebenenfalls einen Methyl- oder Ethylsubstituenten tragt; 
M 3 eine direkte Verknupfung zu X darstellt oder M 3 einen Rest der Formel 

L 3 -(NR 6 ) 8 

darstellt, in der s 1 ist, R 6 ein Wasserstoffatom darstellt, und L 3 eine Carbonylmethylengruppe darstellt; 
X eine Sulfonylgruppe darstellt; und 

Q eine Phenyl-, Naphthyl-, Benzyl-, Phenethyl-, Styryl-, 2-Phenylethinyl-, Dibenzofuranyl-, Biphenylyl-, Pyri- 
dylphenyl- oder Pyridylthienylgruppe darstellt, und Q gegebenenfalls 1 oder 2 Substituenten tragt, ausgewahlt 
aus einem Fluor-, Chlor-, Brom-, lodatom, einer Methyl-, Ethyl-, Methoxy- und Ethoxygruppe; 

oder ein pharmazeutisch vertragliches Salz davon. 

Aminoheterocyclisches Derivat d r Formel I nach Anspruch 1 , 

wobei G 3 eine CH-Gruppe oder ein Stickstoffatom darstellt und jede der Gruppen G 1 und G 2 eine CH-Gruppe 
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darstellt; 

m 1 ist, und R 1 ein Wasserstoffatom darstellt; 
M 1 einen Rest der Formel 

nr 2 -l 1 -t 1 r 3 

darstellt, in der R 2 und R 3 zusammen eine Ethylengruppe erzeugen, 
L 1 eine Methylen- Oder Ethylengruppe darstellt, und 
T 1 eine CH-Gruppe oder ein Stickstoffatom darstellt, 

und in der 1 oder 2 Methylengruppen innerhalb von L 1 und der Ring, der erzeugt wird, wenn R 2 und R 3 verknOpft 
werden, gegebenentalls einen Substituenten tragen, ausgewahlt aus einer Methyl- und Ethylgruppe; 
A eine direkte Verknupfung zu der Carbonylgruppe darstellt oder A eine Methylengruppe darstellt; 
M 2 einen Rest der Formel 

(T 2 R 4 ) r -L 2 ~T 3 R 5 

darstellt, in der r 1 ist, T 2 eine CH-Gruppe oder ein Stickstoffatom darstellt, T 3 ein Stickstoffatom darstellt, 
R 4 ein Wasserstoffatom, eine Methyl- oder Ethylgruppe darstellt, R 5 ein Wasserstoffatom, eine Methyl- oder 
Ethylgruppe darstellt oder R 4 und R 5 zusammen eine Methylen-, Ethylen- oder Trimethylengruppe erzeugen 
oder R 4 eine Ethylengruppe darstellt, die mil einer Methylengruppe innerhalb von L 2 verknOpft ist, wobei ein 
5- oder 6-gliedriger Ring, umfassend R 4 und T 2 erzeugt wird, und 
L 2 eine Methylen-, Ethylen- oder Trimethylengruppe darstellt, 

und in der 1 oder 2 Methylengruppen innerhalb von L 2 und der Ring, der erzeugt wird, wenn R 4 und R 5 verknOpft 
werden, gegebenentalls einen Substituenten tragen, ausgewahlt aus einer Oxo-, Carboxyl-, Methoxycarbo- 
nyl-, Ethoxycarbonyl-, Carbamoyl-, N-Methylcarbamoyl-, N,N-Dimethylcarbamoyl-, Pyrrolidin-1 -ylcarbonyl-, 
Piperidinocarbonyl-, Morpholinocarbonyl-, Methyl-, Ethyl- und Benzylgruppe, und wobei der Pyrrolidin-1 -yl- 
carbonyl- oder Piper idinocarbonylsubstituent gegebenentalls einen oder zwei Methyl- oder Ethylsubstituenten 
tragt; 

M 3 eine direkte Verknupfung zu X darstellt oder M 3 einen Rest der Formel 

L 3 -(NR 6 ) S 

darstellt, in der s 1 ist, R 6 ein Wasserstoffatom darstellt, und L 3 eine Carbonylmethylen- oder Carbonylethy- 

lengruppe darstellt; 

X eine Sulfonylgruppe darstellt; und 

Q eine 3- oder 4-Biphenylylgruppe darstellt, die gegebenentalls in dem an X gebundenen Ring 1 oder 2 Sub- 
stituenten tragt, ausgewahlt aus einer Hydroxylgruppe, einem Fluor-, Chlor-, Bromatom, einer Cyano-, Trifluor- 
methyl-, Methyl-, Ethyl-, Methoxy- und Ethoxygruppe, und die gegebenentalls in der endstandigen Phenyl- 
gruppe bis zu 4 Substituenten tragt, ausgewahlt aus einem Fluor-, Chlor-, Bromatom, einer Trifluormethyl-, 
Cyano-, Trifluormethoxy-, Methyl-, Ethyl-, Methoxy- und Ethoxygruppe; 

oder ein pharmazeutisch vertragliches Salz davon. 

Aminoheterocyclisches Derivat der Formel I nach Anspruch 1, 

in der G 3 eine CH-Gruppe oder ein Stickstoffatom darstellt, und jede der Gruppen G 1 und G 2 eine CH-Gruppe 
darstellt; 

m 1 ist, und R 1 ein Wasserstoffatom darstellt; 
M 1 einen Rest der Formel 

nrV-t 1 r 3 

darstellt, in der R 2 und R 3 zusammen in Ethylengruppe erzeug n, 
L 1 eine Methylen- oder Ethylengruppe darstellt, und 
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T 1 eine CH-Gruppe oder ein Stickstoffatom darstellt, 

und in der 1 Oder 2 Methylengruppen innerhalb von L 1 und der Ring, der erzeugt wird, wenn R 2 und R 3 verknupft 
werden, gegebenenfalls inen Substrtu nten tragen, ausgewahlt aus einer Methyl- und Ethyigruppe; 
A eine dir kte Verknupfung zu der Carbonylgruppe darst lit Oder A eine Methyl ngrupp darstellt; 
s M 2 einen Rest der Formel 

(T 2 R 4 ) r -L 2 -T 3 R 5 

10 darstellt, in der r 1 ist, T 2 eine CH-Gruppe oder ein Stickstoffatom darstellt, T 3 ein Stickstoffatom darstellt, 

R 4 ein Wasserstoffatom, eine Methyl- oder Ethyigruppe darstellt, R 5 ein Wasserstoffatom, eine Methyl- oder 
Ethyigruppe darstellt oder R 4 und R 5 zusammen eine Methylen-, Ethylen- oder Trimethylengruppe erzeugen 
oder R 4 eine Ethylengruppe darstellt, die mit einer Methylengruppe innerhalb von L 2 verknupft ist, wobei ein 
5- oder 6-gliedriger Ring, umfassend R 4 und T 2 erzeugt wird, und 

is L 2 eine Methylen-, Ethylen- oder Trimethylengruppe darstellt, 

und in der 1 oder 2 Methylengruppen innerhalb von L 2 und der Ring, der erzeugt wird, wenn R 4 und R 5 verknupft 
werden, gegebenenfalls einen Substituenten tragen, ausgewahlt aus einer Oxo-, Carboxyl-, Methoxycarbo- 
nyl-, Ethoxycarbonyl-, Carbamoyl-, N-Methylcarbamoyl-, N.N-Dimethylcarbamoyl-, Pyrrolidin-1-ylcarbonyl-, 
Piperidinocarbonyl-, Morpholinocarbonyl-, Methyl-, Ethyl- und Benzylgruppe, und wobei der Pyrrolidin-1-yl- 

20 carbonyl- oder Piperidinocarbonylsubstituent gegebenenfalls einen oder zwei Methyl- oder Ethyls ubstituenten 

tragt; 

M 3 eine direkte Verknupfung zu X darstellt Oder M 3 einen Rest der Formel 

2S L 3 -(NR 6 )s 

darstellt, in der s 1 ist, R 6 ein Wasserstoffatom darstellt, und L 3 eine Carbonylmethylen- Oder Carbonylethy- 
lengruppe darstellt; 
X eine Sulfonylgruppe darstellt; und 
30 Q eine Benzyl-, Phenethyl-, Styryl- oder 2-Phenylethinylgruppe darstellt, die gegebenenfalls 1 , 2 Oder 3 Sub- 

stituenten tragt, ausgewahlt aus einem Fluor-, Chlor-, Bromatom, einer Cyano-, Trifluormethyl-, Methyl-, Ethyl-, 
Methoxy- und Ethoxygruppe; 

oder ein pharmazeutisch vertragliches Salz davon. 

35 

6. Aminoheterocyclisches Derivat der Formel I nach einem der Anspruche 1 bis 5, in der G 1 , G 2 und G 3 eine CH- 
Gruppe darstellen. 

7. Aminoheterocyclisches Derivat der Formel I nach einem der Anspruche 1 bis 6, In der A eine direkte Verknupfung 
40 zu der Carbonylgruppe darstellt. 

8. Aminoheterocyclisches Derivat der Formel I nach einem der Anspruche 1 bis 7, in der M 2 einen Rest der Formel 

(T 2 R 4 ) r -L 2 -T 3 R 5 

darstellt, in der r 1 ist, I 2 eine CH-Gruppe oder ein Stickstoffatom darstellt, T 3 eine CH-Gruppe oder ein Stickstoff- 
atom darstellt, R 4 ein Wasserstoffatom oder einen (C^J-Alkylrest darstellt, R 5 ein Wasserstoffatom oder einen 
(C^-AJkylrest darstellt oder R 4 und R 5 zusammen einen (C^J-Alkylenrest erzeugen und L 2 einen (C v4 )-Alky- 
so lenrest darstellt. 

9. Aminoheterocyclisches Derivat der Formel I nach einem der Anspruche t bis 8, in der M 3 eine direkte Verknupfung 
zu X darstellt. 

55 10. Aminoheterocyclisches Derivat der Formel I nach einem der Anspruche 1 bis 9, in der X eine Sulfonylgruppe 
darstellt. 

11. Aminoheterocyclisches Derivat der Formel I nach einem der Anspruche 1 bis 10, in der Qeine Phenyl-, Naphthyl- 
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gruppe oder einen Phenyl-(C 1 ^)-alkylrest darstellt, der gegebenenfalls 1 , 2 Oder 3 Substituenten tragt, ausgewahlt 
aus einer Hydroxylgruppe, einem Halogenatom, einer Cyano-, Trifluorethylgruppe. einem (C^-Alkyl-, (C^J-Alk- 
oxyrest, ein r Phenyl-, Phenoxy-, Phenylthio-, Ph nylsulfinyh Phenylsulfonyl-, Benzyl- und Benzoylgruppe, und 
in der di Ph nylgrupp in in m ine Phenylgrupp enthaltenden Substituenten g g benenfalls 1 od r 2 Sub- 
stituenten tragt, ausgewahlt aus einem Halogenatom, (C^J-Alkyl- und (C^-Alkoxyrest. 

12. Aminohet rocyclisches Derivatnach Anspruch 1 d r Forme! la, 



G 1 = G 2 

n' /V-m 1 -a-co-m 2 -m 3 -x-q Ia ' 
Hg 3 

in der jede der Gruppen G 1 und G 2 eine CH-Gruppe darstellt, 

G 1 ein Stickstoffatom darstellt, und G 2 eine CH-Gruppe darstellt oder G 1 eine CH-Gruppe darstellt, und G 2 

ein Stickstoffatom darstellt; 

m 1 ist, und R 1 ein Wasserstoffatom darstellt; 

M 1 einen Rest der Formel 

nrV-tV 

darstellt, in der R 2 und R 3 zusammen eine Ethylengruppe erzeugen, 

L 1 eine Ethylengruppe darstellt, und 

T 1 eine CH-Gruppe oder ein Stickstoffatom darstellt; 

A eine direkte Verknupfung zu der Carbonylgruppe darstellt; 

M 2 einen Rest der Formel 

(T 2 R 4 ) r -L 2 -T 3 R S 

darstellt, in der r 1 ist, T 2 ein Stickstoffatom darstellt, und T 3 ein Stickstoffatom darstellt, 
R4 ein Wasserstoffatom darstellt, R 5 ein Wasserstoffatom darstellt oder R 4 und R 5 zusammen eine Ethylen- 
gruppe erzeugen, und 
L 2 eine Ethylengruppe darstellt, 

und in der eine Methylengruppe innerhalb von L 2 gegebenenfalls einen Substituenten tragt, ausgewahlt aus 
einer Carboxyh Ethoxycarbonyh N-Methylcarbamoyh Piperidinocarbonyh Methyl- und Benzylgruppe; 
M 3 eine direkte Verknupfung zu X darstellt oder M 3 einen Rest der Formel 

L 3 -(NR 6 ) S 

darstellt, in der s 1 ist, R 6 ein Wasserstoffatom darstellt, und L 3 eine Carbonylmethylengruppe darstellt; 
X eine Sulfonylgruppe darstellt; und 

Q eine 2-Naphthylgruppe darstellt, die gegebenenfalls 1 oder 2 Substituenten tragt, ausgewahlt aus einem 
Fluor-, Chlor-, Bromatom, einer Trifluormethyl-, Methyl-, Methoxy- und Ethoxygruppe; 

oder ein pharmazeutisch vertragliches Saureadditionssalz davon. 

13. Aminoheterocyclisches Derivat der Formel I nach Anspruch 1, ausgewahlt aus 

2-(2-Naphthalinsuttonamido)-N-{1-piperidinocan^onyl-2-[1-(4-pyridyl)piperidin-4-ylcarbon 
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amid, 

1- (2-NaphthylsulfonylH-[1-(4-pyrkJyl)piperidin-4-ylcarbonyl]piperazin, 

2- (2-Naphthalinsulfonamido)-N-(1-pipe^ 
amid, 

2-(2-Naphthalinsulfonamido)-N-(1 -piperidinocarbonyl-2-{2-[4-(4-pyridyl)pip razin-1 -yl]acetamido) ethyl )ac t- 
amid, 

2-(2-Naphthalinsulfonamido)-3-[1-(4-pyridy^ 

1 -[ 1 -(2-Naphthylsulf ony l)piperidin-4-yfcarbonyl]-4-(4-pyridyl)piperazin, 

2-(2-Naphthalinsulfonamido)-N-{1-pheny^ 

4-[1-(4-Pyridyl)piperidin-4-ylcarbonyl]-1-[(E)-styrylsulfonyl]piperazin, 
1-[(E)-4-Chlorstyiylsulfonyl]-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazin l 
1 -[(E)-4-Methylstyrylsulfonyl]-4-[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazin, 
4-[(E)-4«Chlorstyrylsulfonyl]-2-meth^^ 

1-(4-Biphenylylsulfonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazin, 
1-(4'-Ch!oM-biphenylylsulfonyl)-4-[1-(4-py 

1-[(E)-4-Chlorstyrylsulfonyl)^-[1-(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazin^ 

1 - (7-Chlornaphth-2-ylsulfonyl)^ 

2- Ethoxycarbonyl-4-(2-naphthylsulfonyl)-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazin, 
1-(2-Naphthylsulfonyl)-4-[1-(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazin, 
1-[(E)-4-FluorstyrylsuIfonyl]^1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazin, 
1-[(E)-4-Bromstyrylsulfonyl]-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazin, 
1-(4 , -Brom-4-biphenylylsulfonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazin, 
1-(6-Chlornaphth-2-ylsurfonyl)-4-[1-(4-pyri^ 

1-(6-Bromnaphth-2-ylsultonyl)-4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazin, 

1- (6-Chlornaphth-2-ylsulfonyl)-4-[4-(4-pyridyl)piperazin-1-ylcarbonyl]piperazin 
4-(2-Naphthylsulfonyl)-2-piperidinocarbonyl-^^ 
4-(6-Chlornaphth-2-y1sulfonyl)-2-eto 

2- Carboxy-4-(6-chlomaphth-2-ylsulfonylH 

1-(6-Chlornaphth-2-ylsultonyl)-4-[1-(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazin, 
4-[1-(2-Aminopyrimidin-4-yl)piperidin-4-yl^ 

1- (6-Chlornaphth-2-ylsulfonyl)-4-[1-(4-pyridazinyl)piperidin-4-ylcarbonyl]piperazin 
4-(6-Bromnaphth-2-ylsulfonyl)-2-ethoxycarbon^ 
4-(6-Bromnaphth-2-ylsulfonyl)-2<:arboxy-H^ 

4-(6-Bromnaphth-2-ylsulfonyl)-2-morpholinocarbonyl-1-[1-(4-pyridyl)piperidin-4 -ylcarbonyl]piperazin, 
4-(6-Chlomaphth-2-ylsulfonyl)-2-methoxycato^ und 

2- Carboxy-4-(6-chlomaphth-2-ylsulfony^ 

oder ein pharmazeutisch vertragliches Salz davon. 

14. Verfahren zur Herstellung eines aminoheterocyclischen Derivats der Forme! I Oder der Forme! la oder eines phar- 
mazeutisch vertraglichen Salzes davon nach einem der Anspruche 1 bis 7, das umfaBt: 

(a) zur Herstellung der Verbindungen der Formel I oder Forme! la, in der M 2 einen Rest der Formel 

(T 2 R 4 ) r -L 2 -T 3 R 5 

darstellt, in der T 2 ein Stickstoffatom darstellt, und r 1 ist, die Umsetzung einer Saure der Formel II oder eines 
reaktiven Derivats davon, 
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Vl 'h" MlA c ° 2 H 



G 



m 



II 



10 



mit einem Amin der Formel 



15 



HNR 4 -L 2 -T 3 R 5 -M 3 -X-Q 



(b) zur Herstellung der Verbindungen der Formel I oder Formel la, in der M 2 einen Rest der Formel 



20 



(T 2 R 4 ) r -L 2 -T 3 R 5 

darstellt, in der T 3 ein Stickstoffatom darstellt, und in der M 3 eine direkte Verknupfung zu X darstellt, die Um- 
setzung eines Amins der Formel 111 



25 



30 



G 1 =G 2 

N v /V- M 1 - A - CO - (T 2 ^) - L 2 NHR S 



III 



m 



35 



mit einer Verbindung der Formel Z-X-Q, in der Z eine austauschbare Gruppe darstellt; 

(c) zur Herstellung der Verbindungen der Formel I oder Formel la, in der M 1 einen Rest der Formel 



NR 2 -L 1 -T 1 R 3 



40 



darstellt, in der T 1 ein Stickstoffatom darstellt, und in der A eine direkte Verknupfung zu der Carbonylgruppe 
darstellt, die Umsetzung eines Amins der Formel IV 



45 



SO 



G-G 2 
N ^) — NR-L-NHR 3 

U G 3 



IV 



mit einer Saure der Formel 



55 



H0 2 C-M 2 -M 3 -X-Q 



oder einem reaktiven Derivat davon; 
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(d) zur H rstellung der Verbindungen der Formel I Oder Formel la, in der einen Rest der Formel 

(T 2 R 4 ) r -L 2 -T 3 R 6 

darstellt, in der T 3 in Stickstoffatom darstellt, und in der M 3 einen Rest der Formel 

L 3 -(NR 6 ) S 

darstellt, in der L 3 eine Carbonylmethylengruppe darstellt, die Umsetzung eines Amins der Formel III mit einer 
Saure der Formel 

H0 2 C-CH 2 -(NR 6 ) 8 -X-Q 

oder einem reaktiven Derivat davon; 

(e) zur Herstellung der Verbindungen der Formel I oder Formel la, in der M 2 einen Rest der Formel 

(T 2 R 4 ) f -L 2 -T 3 R 5 

darstellt, in der T 3 ein Stickstoffatom darstellt, und in der M 3 eine direkte Verknupfung zu X darstellt, und X 
eine Carbonylaminogruppe darstellt, die Umsetzung eines Amins der Formel III mit einem Isocyanatder Formel 

OCN-X-Q 

(1) die Umsetzung einer Verbindung der Formel V 

GtG 2 

n' /V-z 
Hg 3 

(R 1 )m 

in der Z eine austauschbare Gruppe darstellt, mit einem Amin der Formel 

HNR 2 -L 1 -T 1 R 3 -A-CO-M 2 -M 3 -X-Q 

(g) zur Herstellung der Verbindungen der Formel I oder Formel la, in der M 2 M 3 oder Q eine Carboxylgruppe 
oder einen eine Carboxylgruppe enthaltenden Rest tragt, die Hydrolyse einer Verbindung der Formel I, in der 
M 2 , M 3 oder Q einen (C M )-Alkoxycarbonylrest tragt; 

(h) zur Herstellung der Verbindungen der Formel I oder Formel la, in der M 2 , M 3 oder Q eine Carbamoylgruppe, 
einen N-Alkylcarbamoyl- oder N,N-Dialkylcarbamoyl rest tragt, die Umsetzung einer Verbindung der Formel I, 
in der M 2 , M 3 oder Q eine Carboxylgruppe tragt, oder eines reaktiven Derivats davon, mit Ammoniak oder 
einem geeigneten Alkylamin oder Dialkylamin; oder 

(i) zur Herstellung der Verbindungen der Formel I oder Formel la, in der Q eine Hydroxy Igruppe tragt, die 
Desalkylierung einer Verbindung der Formel I, in der Q einen (C^J-Alkoxyrest tragt; 

und wenn ein pharmazeutisch vertragliches Salz einer Verbindung der Formel I erforderlich ist, kann es durch 
Umsetzung der Verbindung mit einer geeigneten Saure oder Base unter Verwendung eines herkommlichen 
Verfahrens rhalten w rden; 

und wenn eine optisch aktive Form einer Verbindung der Formel I erforderlich ist, kann sie durch Durchfuhrung 
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eines der vorstehenden Verfahren unter Verwendung eines optisch aktiven Ausgangsmaterials oder durch 
Aufspaltung einer racemischen Form der Verbindung unter Verwendung eines herkomm lichen Vertahrens 
erhalten w rd n. 

5 15. Arzneimittel, das ein aminoheterocyclisches Derivat der Formel I oder d r Formel la oder ein pharmazeutisch 
vertragliches Salz davon nach einem der Anspruche 1 bis 7 in Verbindung mit einem pharmazeutisch vertraglichen 
V rdunnungsmitt I oder Trager umfaBt. 

16. Aminoheterocyclisches Derivat der Formel I oder der Formel la oder ein pharmazeutisch vertragliches Salz davon 
10 nach einem der Anspruche 1 bis 7 zur Verwendung in der medizinischen Therapie. 

17. Verwendung eines aminoheterocyclischen Derivats der Formel I oder der Formel la oder eines pharmazeutisch 
vertraglichen Salzes davon nach einem der Anspruche 1 bis 7 zur Herstellung eines Arzneimittels zur Verwendung 
bei der Erzeugung einer antikoagulierenden oder antithrombotischen Wirkung. 

15 

Revindications 

1. Derive aminoheterocyclique de formule I 

20 



25 




M'-A-CO-M^-NP-X-Q 



oil 

30 

G 1 est CH ou N ; 
G 2 est CH ou N ; 
G 3 est CH ou N ; 
m est 1 ou 2; 

35 FP est hydrogene, amino, halogeno, cyano, alkyle en C M ou alcoxy en C 1-4 ; 

M 1 est un groupe de foimule 

NR 2 -L 1 -T 1 R 3 

40 

OU 

R 2 et R 3 torment ensemble un groupe alkytene en C v4 , 
L 1 est alkylene en C A . 4 , et 
T 1 est CH ou N, 

45 et ou 1 ou 2 groupes m6thy1fcne dans L 1 et les cycles form6s lorsque R 2 et R 3 sont Ites portent 6ventuellement 

un substituant alkyle en C H ; 

A est une liaison directe avec le groupe carbonyle ou A est alkylene en C^; 
M 2 est un groupe de formule 

(T 2 R 4 ) r -L 2 -T 3 B 5 

OU 

r est 0 ou 1 , 
55 T 2 est CH ou N ; 

T 3 est CH ou N, 

R 4 est hydrogene ou alkyle en C^, R 5 est hydrogdne ou alkyle en C A . A , ou R 4 et R 5 torment ensemble un 
groupe alkyl&ne en C^, m6thy!6necarbonyle ou carbonylm6thyl6ne, ou R 4 est un group alkylene en C 2 . 3 
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qui est lie k un groupe methylene dans L 2 formant un cycle k 5 ou 6 chaTnons comprenant R 4 et T 2 ou R 5 est 
un group alkylene en C 2 _ 3 qui est lie k un groupe methylene dans L 2 formant un cycle k 5 ou 6 chaTnons 
comprenant R 5 et T 3 

L 2 st alkyrne n C-,^, cycloalcan n C 3 . 6 -1 ,2-diyl , alkylen n C^-carbonyl ou phenylene, et, lorsqu 
r est 1, L 2 peut aussi ~tr carbonyl-alkylene en C^, et ou 1 ou 2 groupes methylen dans L 2 et les cycles 
formes lorsque R 4 t R 5 , R 4 et L 2 ou R 5 t L 2 sont lies portent eventuellement un substituant choisi dans le 
groupe consistant en oxo, carboxy, alcoxy en C^-carbonyle, carbamoyle, N-alkyle en C 1 . 4 -carbamoyle, N, 
N-dialkyleen C^-carbamoyle, pyrrolidin-1-ylcarbonyle, piperidinocarbonyle, morpholinocarbonyle, piperazin- 
1-ylcarbonyle, 4-alkyle en C v4 -pip6razin-1-ylcarbonyle, N-phenylcarbamoyle, N-alkyle en C^-N-phenylcar- 
bamoyle, N-[phenylalkyle en C^Jcarbamoyle, N-alkyle en C^-N-fphenylalkyle en C^carbamoyle, N-[hy- 
droxyalkyle en C^Jcarbamoyle, N-alkyle en C^-N-Ihydroxyalkyle en C 2 . 3 ]carbamoyle, N-[alcoxy en C^- 
alkyle en C^Jcarbamoyie, N-alkyle en C,. 4 -N -[alcoxy en C^-alkyle en C^J-carbamoyle, N-[carboxy alkyle 
en C^carbamoyle, N-alkyle en C^-N-tcarboxyalkyle en C 1 . 3 ]carbamoyle, N-[carboxyalkyle en C^-NHhy- 
droxyalkyle en C 2 . 3 Jcarbamoyle, N-[carboxyalkyle en C^J-N-talcoxy en C^-alkyle en C 2 . 3 ]carbamoyle, N- 
[alcoxy en C^-carbonyl-alkyle en C^Jcarbamoyle, N-alkyle en C^-N- [alcoxy en C^-carbonylalkyle en C v3 ] 
carbamoyle, N-[alcoxy en C^-carbonylalkyle en C^J-N-Ihydroxyalkyle en C 2 . 3 ]carbamoyle, N-[alcoxy en 
C^-carbonylalkyle en C v3 ]-N-[alcoxy en C M -alkyle en C 2 . 3 ]carbamoyle, alkyle en C^-carboxyalkyle en 
O,^, alcoxy en C^-carbonylalkyle en C^, carbamoylalkyle en C^, N-alkyle en C,. 4 -carbamoylalkyle en 
c i-4» N,N-dialkyle en C 1 ^-carbamoylalkyle en C,^, pyrrolidin-1-ylcarbonylalkyle en C^, pipdridinocarbony- 
lalkyle en C^, morpholinocarbonylalkyle en C w> piperazin-1 -ylcarbonylalkyle en C v4 , 4-alkyle en C^-pipS- 
razin-1-ylcarbonylalkyle en C 1A , N-phenylcarbamoylalkyle en C^, N-[phenylalkyle en C^carbamoylalkyle 
en C M , hydroxyalkyle en C^, alcoxy en C^-alkyle en C.,. 4 et phenylalkyle en C^, 
et ou tout groupe heterocyclique dans ledit substituant porte eventuellement 1 ou 2 substituants choisis dans 
le groupe consistant en alkyle en C 1-4 , alcoxy en C^, carboxy, alcoxy en C^-carbonyle, carbamoyle, N- 
alkyle en C, ^-carbamoyle et N.N-dialkyle en C v4 -carbamoyle, 

et ou tout groupe phenyle ou phenylene dans M 2 porte eventuellement 1 ou 2 substituants choisis dans le 
groupe consistant en halogeno, trifluoromethyle, alkyle en et alcoxy en ; 
M 3 est une liaison directe avec X, ou M 3 est un groupe de formule 

L 3 -(NR 6 ) S 

ou 

s est 0 ou 1 , 

R 6 est hydrogene ou alkyle en ou R 5 et R 6 torment ensemble un groupe alkylene en C^, methylenecar- 
bonyle ou carbonylmethylene, ou R 6 est un groupe alkylene en C 2 . 3 qui est lie k un groupe methylene dans 
L 3 formant un cycle k 5 ou 6 chamons comprenant NR 6 , 

L 3 est alkylene en C 1h4 , cycloalcane en C 3 _ 6 -1,2-diyle, carbonyl-alkylene en ou phenylene et, lorsque s 
est 1, L 3 peut aussi etre alkylene en C^-carbonyle, et ou 1 ou 2 groupes methylene dans L 3 et les cycles 
formes lorsque R 5 et R 6 ou R 6 et L 3 sont lies portent Eventuellement un substituant choisi dans le groupe 
consistant en oxo, carboxy, alcoxy en C^-carbonyle, carbamoyle, N-alkyle en C^-carbamoyle, N.N-dialkyle 
enC^-carbamoyle, pyrrolidin-1-yIcarbonyle, piperidinocarbonyle, morpholinocarbonyle, piperazin-1 -ylcarbo- 
nyle, 4-alkyle en ^-piperazin-1 -ylcarbonyle, N-phenylcarbamoyle, N-alkyle en C^-N-ph^nylcarbamoyle, 
N-[phenylalkyle en C 1 . 3 ]carbamoyle, N-alkyle en C^-N -[phenylalkyle en C^Jcarbamoyle, alkyle en C^, car- 
boxyalkyle en C^, alcoxy en C,_ 4 -carbonylalkyle, carbamoylalkyle en C^, N-alkyle en C 1 . 4 -carbamoylalkyle 
en C,^, N.N-dialkyle en C 1 . 4 -carbamoylalkyle en C^, pyrrolidin-1-ylcarbonylalkyle en C^, piperidinocarbo- 
nylalkyle en C^, morpholinocarbonylalkyle en C^, piperazin-1 -ylcarbonylalkyle en C^, 4-alkyle en C v4 - 
piperazin-1 -ylcarbonylalkyle en C^, N-phenylcarbamoylalkyle en C 1w4 , N-[phenylalkyle en C^. ^carbamoy- 
lalkyle en C^, hydroxyalkyle en C v4 , alcoxy en C^-alkyle en C v4 et phenylalkyle en C^, 
et ou tout groupe heterocyclique dans ledit substituant porte eventuellement 1 ou 2 substituants choisis dans 
le groupe consistant en alkyle en C^, alcoxy en C^, carboxy, alcoxy en C^-carbonyle, carbamoyle, N- 
alkyle en C 1 ^-carbamoyle et N.N-dialkyle en C 1 ^-carbamoyle, 

et ou tout groupe phenyle ou phenylene dans M 3 porte eventuellement 1 ou 2 substituants choisis dans le 
groupe consistant en halogeno, trifluoromethyle, alkyle en et alcoxy en ; 

X est oxy, thio, sulfinyle, sutfonyle, carbonyle, carbonyloxy, carbonylamino, N-alkyle en C^-carbonylamino, 
sulfonylamino, methylene, alkyle en C, ^-methylene ou dialkyle en ^-methylene ou, lorsque T 3 est CH et 
M 3 est une liaison dir cte avec X, X peut aussi etr aminosulfonyle ou oxycarbonyle; et 
Q est phenyle, naphtyle, phenylalkyle en C^, phenylalcenyle en C 2 ^, phenylalcynyl en C 2 . 4 , cycloalkyle en 
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C 5 . 7 ou une entit6 h6t6rocyclique contenant jusqu'& 4 h&Eroatomes choisis dans le groupe consistant en 
I'azote, I'oxygfcne et le soufre, et Q porte Eventuellement 1 , 2 ou 3 substituants choisis dans le groupe con- 
sistant n hydroxy, amino, halogEno, cyano, trifluoromSthyl , nitro, carboxy, carbamoyle, formyl , formimidoy- 
le, formohydroxyimoyle, alcoxy en C 1 . 4 -carbonyle, alkyl en C-j_4, alcoxy n Cj. 4 , N-alkyle en C-j ^-carbamoyle, 
N,N-dialkyle n C^-carbamoyle, alkyle en C^-amino, dialkyle en C v4 -amino, alcanoyle en C 2 _ 4 -amino, al- 
canoyle en C 2 _ 4 , alcanoimidoyle en C 2 ^, alcanohydroxyimoyle en C 2 ^, phEnyle, h6t6roaryle, phEnoxy, ph6- 
nylthio, ph6nysulfinyl , phEnylsulfonyle, h6t6roaryloxy, h6t6roarylthio, hetEroarylsulfinyl , heteroarylsulfonyle, 
benzyl e et benzoyle, 

et ou ledrt substituant h6t6roaryle ou le groupe h6t6roaryle dans un substituant contenant un h6t6roaryle 
comprend un cycle h6t6roaryle monocyclique k 5 ou 6 chainons contenant jusqu'& 3 h6t6roatomes choisis 
dans le groupe consistant en I'azote, I'oxyg&ne et le soufre, 

et ou ledit substituant phdnyle, hEteroaryle, phenoxy, phEnylthio, ph6nylsufinyle, phenylsulfonyle, h6t6roa- 
rybxy, h6t6roarylthio, h6t6roarylsulfinyle, h6t6roarylsulfonyle, benzyle ou benzoyle porte Eventuellement 1, 
2, 3 ou 4 substituants choisis dans le groupe consistant en halogEno, trifluoromEthyle, cyano, trifluoromEthoxy, 
nitro, alkyle en C^, alcoxy en C-,^, hydroxy, amino, carboxy, carbamoyle, alcoxy en C^-carbonyle, N-alkyle 
en C^-carbamoyle, N,N-dialkyle en ^-carbamoyle, alkyle en C^-amino, dialkyle en C^-amino, alcanoyle 
en C 2 . 4 -amino et tEtrazolyle ; 

ou sel pharmaceutiquement acceptable de celui-ci. 

DErivE aminohEtErocyclique de formule selon la revendication 1 

ou G 1 , G 2 et G 3 sont chacun CH, ou G 1 et G 2 sont chacun CH et G 3 est N, ou G 1 est N et G 2 et G 3 sont chacun 
CH; 

m est 1 ou 2 et chaque R 1 est choisi indEpendamment parmi hydrogEne, amino, fluoro, chloro, bromo, cyano, 
mEthyle, ethyle et mEthoxy ; 
M 1 est un groupe de formule 

nrV-tV 

ou R 2 et R 3 forment ensemble un groupe ethylene, 
L 1 est mEthylEne ou Ethylene, et T 1 est CH ou N, 

et ou 1 ou 2 groupes methylene dans L 1 et le cycle formE lorsque R 2 et R 3 sont liEs portent Eventuellement 
un substituant choisi dans le groupe consistant en methyle et ethyle ; 
A est une liaison directe avec le groupe carbonyle ou A est mEthylEne ; 
M 2 est un groupe de formule 

(T 2 R 4 ) r -L 2 -T 3 R 5 

ou r est 0 ou 1 , T 2 est CH ou N, T 3 est N, 

R 4 est hydrogEne, methyle ou Ethyle, R 5 est hydrogEne, methyle ou ethyle, ou R 4 et R 5 forment ensemble un 
groupe methylene, ethylene, trimethylene ou methylenecarbonyle, ou R 4 est un groupe ethylene qui est lie a 
un groupe mEthylEne dans L 2 formant un cycle k 5 ou 6 chainons comprenant R 4 et T 2 , et 
L 2 est mEthylEne, EthylEne, trimEthylEne, methylenecarbonyle ou phEnylEne, et ou 1 ou 2 groupes methylene 
dans L 2 et le cycle formE lorsque R 4 et R 5 sont lies portent Eventuellement un substituant choisi dans le groupe 
consistant en oxo, carboxy, mEthoxycarbonyle, Ethoxycarbonyle, carbamoyle, N-mEthylcarbamoyle, N,N-di- 
mEthylcarbamoyle, pyrrolidin-1-ylcarbonyle, pipEridinocarbonyle, morpholinocarbonyle, pipErazin-1-ylcarbo- 
nyle,4-mEthylpipErazin-1-ylcarbonyle, mEthyle, Ethyle, carboxymEthyle, mEthoxycarbonylmEthyle, Ethoxycar- 
bonylmethyle, hydroxymEthyle, methoxy methyle et benzyle, 

et ou le substituant pyrrolidin-1-ylcarbonyle, pipEridinocarbonyle, morpholinocarbonyle, piperazin-1 -ylcarbo- 
nyle ou 4-mEthylpipErazin-1 -ylcarbonyle porte eventuellement un substituant methyle ou Ethyle; 
M 3 est une liaison directe avec X, ou M 3 est un groupe de formule 

L 3 -(NR 6 ) S 
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ou s st 1 , R 6 est hydrog&ne et L 3 est carbonylm&hyl&ne ou carbonyl6thyl6ne ; 
X est thio, sulfinyle, sulfonyle, carbonyle, carbonyloxy ou m6thyl6ne ; 

t Q st phSnyle, naphtyl , b nzyle, ph6n6thyl , styryle, 2-ph6nyl6thynyle, dibenzofuranyle, biph6nylyl , py- 
ridylphdnyl ou pyridylthi6nyle, t Q port 6ventu llement 1 , 2 ou 3 substituants choisis dans I group con- 
sistant en hydroxy, amino, fluoro, chloro, bromo, iodo, cyano, trifluorom6thyle, nitro, carboxy, carbamoyl , 
mSthoxycarbonyle, 6thoxycarbonyle, mdthyle, 6thyle, m6thoxy et Sthoxy ; 

ou sel pharmaceutiquement acceptable de celui-ci. 

D6riv6 aminoh6t6rocyclique de formule I selon la revendication 1 

ou G 1 , G 2 et G 3 sont chacun CH, ou G 1 et G 2 sont chacun CH et G 3 est N, ou G 1 est N et G 2 et G 3 sont chacun 
CH; 

m est 1 ou 2 et chaque R 1 est choisi indSpendamment parmi hydrogfcne, amino, chloro, m6thyle et 6thyle; 
M 1 est un groupe de formule 

nr 2 -l 1 -tV 

ou R 2 et R 3 torment ensemble un groupe 6thytene, 
L 1 est Sthytene, et 
T 1 est CH ou N ; 

A est une liaison directe avec le groupe carbonyle ou A est m6thyl6ne ; 
M 2 est un groupe de formule 

d 2 R 4 ) r -L 2 -T 3 R 5 

ou r est 0 ou 1, T 2 est N, T 3 est N, 

R 4 est hydrogfcne, R 5 est hydrog&ne, ou R 4 et R 5 torment ensemble un groupe ethylene, ou R 4 est un groupe 
Sthylfcne qui est Ii6 h un groupe m&hylfene dans L 2 formant un cycle k 5 ou 6 chainons comprenant R 4 et T 2 et 
L 2 est methylene, ethylene ou phenylene, 

et ou 1 ou 2 groupes methylene dans L 2 et le cycle forme lorsque R 4 et R 5 sont lies portent Sventue llement 
un substituant choisi dans le groupe consistant en carboxy, methoxycarbonyle, ethoxycarbonyle, pyrrolidin- 
1-ylcarbonyle, pip^ridinocarbonyle, morpholinocarbonyle, pip6razin-1-ylcarbonyle, 4-m6thylpip6razin-1 -ylcar- 
bonyle, methyle, ethyle et benzyle, 

et ou le substituant pyrrolidin-1-ylcarbonyle, piperidinocarbonyle, morpholinocarbonyle, piperazin-1 -ylcarbo- 
nyle ou 4-m6thylpip6razin-1-ylcarbonyle porte 6ventuellement un substituant mSthyle ou 6thyle ; 
M 3 est une liaison directe avec X, ou M 3 est un groupe de formule 

L 3 -(NR 6 ) S 

ou s est 1, R 6 est hydrogfcne et L 3 est carbonylm6thy!6ne ; 
X est sulfonyle ; et 

Q est phenyle, naphtyle, benzyle, ph£n<§thyle, styryle, 2-ph6nyl6thynyle, dibenzofuranyle, biph^nylyle, pyri- 
dylph6nyle ou pyridylthtenyle, et Q porte 6ventuellement 1 ou 2 substituants choisis dans le groupe consistant 
en fluoro, chloro, bromo, iodo, methyle, 6thyle, mdthoxy et Sthoxy ; 

ou sel pharmaceutiquement acceptable de celui-ci. 

Derive aminoheterocyclique de formule I selon la revendication 1 , ou G 3 est CH ou N et G 1 et G 2 sont chacun CH ; 

m est 1 et R 1 est hydrog&ne ; 
M 1 est un groupe de formule 

nrV-t'r 3 
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oil R 2 et R 3 torment ensemble un groupe EthylEne, 
L 1 est mEthylEne ou EthylEne, et 
T 1 stCHouN, 

t ou 1 ou 2 groupes mEthylEn dans L 1 et I cycl formE lorsqu R 2 t R 3 sont lids port nt Ev ntuell ment 
un substituant choisi dans le groupe consistant en mEthyle et Ethyl ; 
A est une liaison directe avec le groupe carbonyle ou A est mEthylEne ; 
M 2 st un group de formule 

(T 2 R 4 ) r -L 2 -T 3 R 5 

oil r est 1, T* est CH ou N, T 3 est N, 

r4 es t hydrogene, mEthyle ou Ethyle, R 5 est hydrogEne, mEthyle ou Ethyle, ou R 4 et R 5 torment ensemble un 
groupe methylene, ethylene ou trimEthylEne, ou R 4 est un groupe Ethylene qui est HE a un groupe mEthylEne 
dans L 2 tormant un cycle a 5 ou 6 chaTnons comprenant R 4 et T 2 , et 
L 2 est methylene, Ethylene ou trimEthylEne, 

et oil 1 ou 2 groupes mEthylEne dans L 2 et le cycle torme lorsque R 4 et R 5 sont lids portent Eventuellement 
un substituant choisi dans le groupe consistant en oxo, carboxy, mEthoxycarbonyle, Ethoxycarbonyle, carba- 
moyl, N-methylcarbamoyle, N,N-dimEthylcarbamoyle, pyrroIidin-1 -ylcarbonyle, pipEridinocarbonyle, mor- 
pholinocarbonyle, methyle, Ethyle et benzyle, et oil le substituant pyrrolidin-1-ylcalbonyle ou pipEridinocarbo- 
nyle porte Eventuellement 1 ou 2 substituants methyle ou ethyle ; 
M 3 est une liaison directe avec X, ou M 3 est un groupe de tormule 

L 3 -(NR S ) S 

ou s est 1 , R 6 est hydrogene et L 3 est carbonylmethylene ou carbonylethylene ; X est sulfonyle ; et 
Q est 3- ou 4-biphEnylyle qui porte eventuellement, dans le cycle lie a X, 1 ou 2 substituants choisis dans le 
groupe consistant en hydroxy, fluoro, chloro, bromo, cyano, trifluoromEthyle, mEthyle, Ethyle, mEthoxy, et 
ethoxy et qui porte Eventuellement dans le groupe phEnyle terminal jusqu'a 4 substituants choisis dans le 
groupe consistant en tluoro, chloro, bromo, trifluoromEthyle, cyano, trifluoromethoxy, methyle, Ethyle, mEthoxy 
et Ethoxy; 

ou sel pharmaceutiquement acceptable de celui-ci. 

DErivE aminohEtErocyclique de tormule I selon la revendication 1 ou G 3 est CH ou N et G 1 et G 2 sont chacun CH ; 

m est 1 et R 1 est hydrogene ; 
M 1 est un groupe de tormule 

nrV-t 1 r 3 

oil R 2 et R 3 torment ensemble un groupe Ethylene, 
L 1 est methylene ou ethylene, et 
T 1 est CH ou N, 

et oil 1 ou 2 groupes methylene dans L 1 et le cycle torme lorsque R 2 et R 3 sont lids portent Eventuellement 
un substituant choisi dans le groupe consistant en mEthyle et Ethyle ; 
A est une liaison directe avec le groupe carbonyle ou A est methylene ; 
M 2 est un groupe de tormule 

(T 2 R 4 ) r -L 2 -T 3 R 5 

ou r est 1 , T 2 est CH ou N, T 3 est N, 

r4 s t hydrogen , methyle ou Ethyle, R 5 st hydrogene, mEthyle ou Ethyle, ou R 4 et R 5 torment nsembl un 
groupe mEthylEne, Ethylene ou trimEthylEne, ou R 4 est un groupe EthylEne qui est liE a un groupe mEthylEne 
dans L 2 tormant un cycle a 5 ou 6 chainons comprenant R 4 et T 2 , et 
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L 2 est methylene, ethylene ou trimethyiene, 

et ou 1 ou 2 groupes methylene dans L 2 et le cycle forme lorsque R 4 et R 5 sont lids portent eventuellement 
un substituant choisi dans I groupe consistant en oxo, carboxy, methoxycarbonyle, ethoxycarbonyle, carba- 
moyle, N-m6thylcarbamoyl , N,N-dim6thylcarbamoyle, pyrrolidin-1 -ylcarbonyl , pip6ridinocarbonyle, mor- 
pholinocarbonyle, methyle, ethyle t benzyl et ou le substituant pyrrolidin-1 -ylcarbonyle ou pip6ridinocarbo- 
nyle porte eventuellement 1 ou 2 substituants methyle ou ethyle; 
M 3 est une liaison dir ct avec X, ou M 2 st un group d formule 



ou s est 1 , R 6 est hydrogene et L 3 est carbony I methylene ou carbonyiethyiene; 
X est sulfonyle ; et 

Q est benzyle, ph6nethyle, styryle ou 2-ph6nyiethynyle qui porte eventuellement 1 , 2 ou 3 substituants choisis 
dans le groupe consistant en fluoro, chloro, bromo, cyano, trifluorom6thyle, methyle, ethyle, methoxy et 
ethoxy ; 

ou sel pharmaceutiquement acceptable de celui-ci. 

6. Derive aminoheterocyclique de formule I selon Tune quelconque des revendications 1 h 5, ou G 1 , G 2 et G 3 sont CH. 

7. Derive aminoheterocyclique de formule I selon Tune quelconque des revendications 1 h 6, ou A est une liaison 
directe avec le groupe carbonyle. 

8. Derive aminoheterocyclique de formule I selon Tune quelconque des revendications 1 k 7, ou M 2 est un groupe 



ou r est 1, T 2 est CH ou N, T 3 est CH ou N, R 4 est hydrogene ou alkyle en C^, R 5 est hydrog&ne ou alkyle en 
C 1 . 4 , ou R 4 et R 5 torment ensemble un groupe alkylene en O,^ et L 2 est alkylene en O,^. 

9. Derive aminoheterocyclique de formule I selon Tune quelconque des revendications 1 h 8, ou 
M 3 est une liaison directe avec X. 

10. D6riv6 aminoheterocyclique de formule I selon Tune quelconque des revendications 1 k 9, ou X est sulfonyle: 

11. Derive aminoheterocyclique de formule I selon Tune quelconque des revendications 1 a 10, ou Q est ph6nyle, 
naphtylc ou phenyl-alkyle en C v4 qui porte eventuellement 1 , 2 ou 3 substituants choisis dans le groupe consistant 
en hydroxy, halogeno, cyano, trifluoroethyle, alkyle en C^, alcoxy en C^ phenyle, phenoxy, phenylthio, phenyl- 
sulfinyle, phenylsulfonyle, benzyle et benzoyle, et ou le groupe phenyle dans un substituant contenant un phenyle 
porte eventuellement 1 ou 2 substituants choisis dans le groupe consistant en halogeno, alkyle en C^ et alcoxy 
en C n ^. 

12. Derive aminoheterocyclique selon la revendication 1 de formule la 



L 3 -(NR 6 ) S 



de formule 



(T 2 R 4 ) r -L 2 -T 3 R 5 




la 



'm 



ou 



G 1 et G 2 sont chacun CH, G 1 est N et G 2 est CH, ou G 1 est CH et G 2 est N; 
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m est 1 et R 1 st hydrog≠ 
M 1 est un groupe de formule 

NR 2 -L 1 -T 1 R 3 

ou 

R 2 et R 3 torment ensemble un groupe ethylene, 
L 1 est ethylene, et 
T 1 est CH ou N ; 

A est une liaison directe avec le groupe carbonyle; 
M 2 est un groupe de formule 

(T 2 R 4 ) r -L 2 -T 3 R S 

OU 

rest 1.T 2 est Net T 3 est N, 

R 4 est hydrog^ne, R 5 est hydrogene, ou R 4 ou R 5 torment ensemble un groupe 6thyl6ne, et 
L 2 est ethylene, 

et ou un groupe mSthyl&ne dans L 2 porte eventuellement un substituant choisi parml carboxy, ethoxycarbonyle, 
N-methylcarbamoyle, pip6ridinocarbonyle, m6thyle et benzyle ; 
M 2 est une liaison directe avec X, ou M 3 est un groupe de formule 

L 3 -(NR 6 ) S 

Oil 

s est 1, R 6 est hydrogene et L 3 est carbonylmethylfcne ; 
X est sulfonyle ; et 

Q est 2-naphtyle qui porte 6ventuellement 1 ou 2 substituants choisis dans le groupe consistant en fluoro, 
chloro, bromo, trrfluorom6thyle, m6thyle, m6thoxy et 6thoxy ; 

ou sel d'addition d'acide pharmaceutiquement acceptable de celui-ci. 

13. Derive aminoheterocyclique de formule I selon la revendication 1 choisi parmi 

le 2-(2-naphtalenesulfonamido)-N-{1-piperidtnocarbonyl-2-[1-(4-pyridyl)-piperW 
acetamide, 

le 1 -(2-naphtylsulfonyl)-4-[1 -(4-pyridyl)piperidin-4-ylcarbonyl]pipera2ine, 

la 2-(2-naphtalenesulfonamido) : N-(1-pipe^ 

de, 

le 2-(2-naphtalfcnesulfonamido) : N-(1-pip6r^ 
acetamide, 

le 2-(2-naphtal6nesulfonamido)-3-[1 -(4-pyridyl)pip6ridin-4-ylcarbonylamino]propionate d'ethyle, 
la 1 -[ 1 -(2-naphty lsu!1onyl)pip6ridin-4-y Icarbony l]-4-(4-py ridyl)piperazine, 
le 2-(2-naphtalenesuKonamido)-N-{1-ph^^ 
de, 

la 4-[1 -(4-pyridyl)pip6ridin-4-ylcarbonyl]-1 -[(E)-styrylsulfonyl]piperazine, 

la 1 -[(E)-4-chlorostyrylsutfonyl]-4-[1 -(4-pyridyl)piperidin-4-ylcarbonyl]pip6razine, 

la 1 -[(E)-4-m6thylstyrylsulfonyl]-4-[1 -(4-pyridyl)pip6ridin-4-ylcarbonyl]pip6razine, 

la 4-[(E)-4-chlorostyrylsulfonyl]-2-m6thyl-1 -[1 -(4-pyridyl)pip6ridin-4-yl-carbonyl]piperazine, 

la 1 -(4-biphenylylsulfonyl)-4-[ 1 -(4-pyridyl)pip§ridin-4-ylcarbonyl]piperazine, 

la 1 -(4 , -chloro-4-biphenylylsulfonyl)-4-[1 -(4-pyridyl)piperidin-4-ylcarbonyl]pip6razine, 

la 1 -[(E)-4-chlorostyrylsulfonyl]-4-[1 -(4-pyrimidinyl)piperidin-4-ylcarbonyl]piperazine, 

la 1-(7-chloronapht-2-ylsulfc«iyl)-4-[1-(4-pyridyl)pip6ridin-4-ylcarbonyl]pip6ra^ 

la 2-ethoxycarbonyl-4-(2-naphtylsulfonyl)-1 -[1 -(4-pyridyl)pip6ridin-4-ylcarbonyl]piperazine, 

la 1 -(2-naphty!sulfonyl)-4-[1 -(4-pyrimidinyl)ptp6ridin-4-ylcarbonyl]pip6razin , 
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la 1 -[(E)-4-f luorostyrylsulf ony l]-4-[ 1 -(4-py ridyl)pip6ridin-4-y lcarbonyl]pipe>azine, 
la 1 -[(E)-4-bromostyrylsulfonyl]-4-[1 -(4-pyridyl)pip6ridin-4-ylcarbonyl]pip6razine, 
la 1 -(4'-brorno-4-biph6nylylsuifonyl)-4-[1 -(4-pyridy l)pip ' ridin-4-ylcarbonyl]piperazine, 
la l-(6-chloronapht-2-ylsuffc^ 

la 1 -(6-bromonapht-2-ylsulfonyl)-4-[1 -(4-pyridyl)pip6ridin-4-ylcarbonyl]pip6razine, 

la 1 -(6-chloronapht-2-ylsulf onyl)-4-[4-(4-pyridyl)pip6razin-1 -ylcarbonyl]pip6razine, 

la 4-(2-naphtylsulfonyl)-2-piperidinocarbonyl-1 -[1-(4-pyridyl)pip6ridin-4-ylcarbonyl]pip6razin , 

la 4-(6<hloronapht-2-ylsulfonyl)-2^ 

la 2-carboxy-4-(6-chloronapht-2-ylsulfony l)-1 -[1 -(4-pyridyl)pip6ridin-4-ylcarbonyl]pip6razine l 

la 1 -(6-chloronapht-2-ylsulfonyl)-4-[1 -(4-pyrimidinyl)piperidin-4-ylcarbonyl]pip6razine, 

la 4-[1 -(2-aminopyrimidin-4-yl)pip6ridln-4-ylcarbonyl]-1 -(6-chloronapht-2-ylsulfonyl)pip6razine, 

la 1 -(6-chloronapht-2-ylsulf ony l)-4-[1 -(4-pyridazinyl)pip6ridin-4-ylcarbonyl]pip6razine f 

la 4-(6-bromonapht-2-ylsulfonyl)-2-ethoxycarbonyl-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]piperazine, 

la 4-(6-bromonapht-2-ylsulf onyl)-2-carboxy-1 -[1 -(4-pyridyl)piperidin-4-ylcarbonyl]pip6razlne, 

la 4-(6-bromonapht-2-ylsulfonyl)-2-morphol^ 

la 4-(6-chloronapht-2-ylsulf onyl)-2-m6thoxycarbonyl-1 -[1 -(4-pyrldyl)pjpdridin-4-ylcarbonyl]pip6razine et 
la 2-carboxy-4-(6-chloronapht-2-ylsulfonyl)-1 -[1 -(4-pyridyl)pip6ridin-4-ylcarbonyl]pip§razine ; 

ou sel pharmaceutlquement acceptable de celui-ci. 

14. Procede de preparation d'un d6riv6 aminohelerocyclique de formule I ou de formule la p ou d'un sel pharmaceuti- 
quement acceptable de celui-ci, selon Tune quelconque des revendications 1 a 7, qui comprend : 

(a) pour la production des composes de formule I ou de formule la ou M 2 est un groupe de formule 



(T 2 R 4 ) r -L 2 -T 3 R 5 



oil T 2 est N et r est 1 



la reaction d'un acide de formule II, ou d'un deriv6 reactif de celui-ci, 




II 



<R'), 



avec une amine de formule 



HNR 4 -L 2 -T 3 R S -M 3 -X-Q 



(b) pour la production des composes de formule I ou de formule la ou M 2 est un groupe de formule 



(T 2 R 4 ) r -L 2 -T 3 R 5 



dans laquelle T 3 est N, 

et ou M 3 est une liaison directe avec X, 

la reaction d'une amine de formule III 
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in 

(R') m 



avec un compost de formule Z-X-Q ou Z est un groupe d§pla9able ; 

(c) pour la production des composes de formule I ou de formule la ou W est un groupe de formule 



nrV-tV 



dans laquelle T 1 est N, 

et ou A est une liaison directe avec le groupe carbonyle, 
la reaction d'une amine de formule IV 



N NR J -L'-NHR 3 iv 

avec un acide de formule 

H0 2 C-M 2 -M 3 -X-Q 

ou un derive reactif de ceiui-ci ; 

(d) pour la production des composes de formule I ou de formule la ou M 2 est un groupe de formule 

(T 2 R 4 ) r -L 2 -T 3 R 5 

dans laquelle T 3 est N, 

et ou M 3 est un groupe de formule 

L 3 -(NR 6 ) S 



dans laquelle L 3 est carbonylm§thylene, 

la reaction d'une amine de formule III avec un acide de formule 

H0 2 C-CH 2 -(NR 6 ) 8 -X-Q 

ou un derive" r6actif de celui-ci ; 

(e) pour la production des composes de formule I ou de formule la ou M 2 est un groupe de formule 

4 V , 2 ^3^5 



(T 2 R 4 ) r -L 2 -T 3 R l 



dans laquelle T 3 est N, 

et ou M 3 est un liaison directe avec X et X est carbonylamino, 

la reaction d'une amine de formule III avec un isocyanate de formule 
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(f) la faction d'un compose de formul V 



10 




V 



ou Z est un groupe cteplagable, 
is avec une amine de formule 

HNR 2 -L 1 -T 1 R 3 -A-CO-M 2 -M 3 -X-Q 

20 (g) pour la production des composes de formule I ou de formule la ou M 2 , M 2 ou Q porte un groupe carboxy 

ou un groupe contenant un groupe carboxy, I'hydrolyse d'un compose de formule I ou M 2 M 3 ou Q porte un 
groupe alcoxy en C^-carbonyle; 

(h) pour la production des composes de formule I ou de formule la ou M 3 , M 3 ou Q porte un groupe carbamoyle, 
N-alkylcarbamoyle ou N.N-dialkylcarbamoyle, la reaction d'un compose* de formule I ou M 2 M 3 ou Q porte un 

25 groupe carboxy, ou d'un d6riv6 reactif de celui-ci, avec I'ammoniac ou une alkylamine ou dialkylamine 

appropri6e ; ou 

(i) pour la production des composes de formule I ou de formule la ou Q porte un groupe hydroxy, la desalky lat ion 
d'un compose* de formule I ou Q porte un groupe alcoxy en C.,. 4 ; 

30 et lorsqu'un sel pharmaceutiquement acceptable d'un compose de formule I est necessaire, it peut etre 

obtenu par reaction dudit compose avec un acide approprie ou une base appropriee au moyen d'un mode 
op^ratoire conventionnel ; 

et lorsqu'une forme optiquement active d'un compose* de formule I est necessaire, elle peut e*tre obtenue 
par la mise en oeuvre de I'un des modes operatoires mentionn£s ci-dessus au moyen d'un produit de 
35 depart optiquement actif ou par la resolution d'une forme racemique dudit compose au moyen d'un mode 

op£ratoire conventionnel. 

15. Composition pharmaceutique qui comprend un d6riv6 aminoh6t6rocyclique de formule I ou de formule la, ou un 
sel pharmaceutiquement acceptable de celui-ci, selon Tune quelconque des revendications 1 a 7, en association 

40 avec un diluant ou support pharmaceutiquement acceptable. 

16. D§riv6 aminoh6t£rocyclique de formule I ou de formule la, ou sel pharmaceutiquement acceptable de celui-ci, 
selon i'une quelconque des revendications 1 a 7, destine a etre utilise en therapie medicate. 

45 17. Utilisation d'un derive" aminohet6rocyclique de formule I ou de formule la, ou d'un sel pharmaceutiquement accep- 
table de celui-ci, selon I'une quelconque des revendications 1 a 7, dans la production d'un m6dicament destine* a 
§tre utilise dans la production d'un effet anticoagulant ou antithrombotique. 



so 



55 



103 



